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| the Builders’ Exchange, of Philadelphia, is to be con-/tar. After this they are practiced on eight and twelve 
| ducted on the same plan. inch walls. When these can be carried up plumb and % 

THE New York Trade Schools, located on First Ave- The New York Trade Schools have obtained their |the courses laid level, the class is put upon walls re- <t, 
nue, Sixty-seveuth and Sixty-eighth Streets, were es- reputation by the system of trade instruction originat-| turned at right angles, piers, arches, fire places and 
tablished nine years ago, for the purpose of giving ed by Mr. Auehmuty, the proprietor, in which both | flues. Great care is exercised that each brick is proper- 
young men instruction in certain trades, and to enable | the wanual and scientific branches of a trade are so|ly laid, and that the joints are neatiy pointed. No 
young men already in those trades to improve them-| arranged that not only can skill be quickly acquired, | attempt is made to work fast until toward the close of 
selves, |} but the reason why work shoald be done in a certain [the course, when an hour is given at stated intervals, 
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blished 1845. 


Instruction in the mechanic arts, other than that 
whieh could be had in a workshop, was regarded in 


| way is made plain 


This system differs frow anything 
heretofore attempted in trade!rstruction. It has pro- 


this country as of little prowise when the New York | duced remarkable results and las attracted mach at- 
Trade Schools were established. The value of such in-| tention both in this country and in Earope. 


struction has now been proved, and there has hardly 


For each of the trades taught at the New York Trade 


been a convention of master mechanics, during the | Schools, a voarse of instruction has been prepared by 
past two years, at which the necessity of more syste-| which the pupil is first taught simple work, and then is 


matic instruction in the trades than can be given in a 
workshop has not been admitted. This resalt has been 


brought about by the thoroughness of the instruction, | trade. 
‘tion, technical 


beth manual and scientific, which the New York Trade 
Schools have shown a trade 
~chool ean give 


yut upon that which is difficult and complicated, until | 


e is made familiar with the varions branches of his 
ln the preparation of these courses of instrue- 
»ks and trade papers were studied and 


to ascertain how many bricks each member of the class 
ean lay in that time ina workmanlike wanner on a 
straight wall. The brick work is carried up as bigh as 
the young men can conveniently work ; it ts then torn 
down and the bricks cleaned, to be used again. Before 
an exercise is commenced, the instructors show how it 
should be done. The young men are then required to 


practice under the constant supervision of the instrae- . 


tors until they can do the work well, 
Members of the school, after finishing their course of 
‘instruction, were employed to build three stores on 
125th Street, near Sth Ave- 
nue, also to build the large 


The New York Trade apartment house on the cor _ 
Schools are conducted on the ner of 98d Street and 9th Ave- q ' 
principle of teaching tho- nue. Membersalso built four 4 
padeee~ = how work should be houses on 68th Street, between mee 
‘lone, and leaving the quick- Ist and 2d Avenues. Five ea 
neas which is required of a houses on 68th Street were F 
first class mechanic to be ac- built by members. Five an 
quired at real work after leav- houses on 69th Street were x 
ing the schools. Progress at built by members. A calcu- a.” 
a trade sehool is necessarily lation was made of the naw- : 
rapid, as it is constantly ber of brick laid each fort- SS 
sought to ascertain not only night, and the young wens 
what the pupil knows, but iu wages were graded accord- . 
what he is deficient. Such a ingly. Nearly all the brick _ 
system can rarely be pursued of these buildings, except the § 
in a workshop, where each face brick, were laid by young a 
employe is necessarily ew- men who could not handle a tes 
ployed upon the work he can trowel when they joined the = >" 
do best. Experience has schools eix months before a. 
-hown that from one-third to being employed. Mach of ay. 
ene-half a day's work can be the face brick on the build- -_— 
done after one season's course ings erected the last three BY 
of instruction, and that from seasons has been done by _ 


one-third to one-half a days 
wages can be obtained. Fuali 
wages have usually heen ob- 
tained in from six months to 
two years after leaving the 
New York Trade Schools, ac- 
eording to the nature of the 
trade. Young men who were 
exceptionally quick at learn- 
ing have obtained full wages 
at once ; but it is the opinion 
of the management that 
steady work at moderate 
wages is the more profitable 
in the end. 

lustruction in the mechanic 
arts is not a new thing. In 
Europe schools have long 
been in existence for the 
building trades, for workers 
in wood, metal, and leather, 
for weaving and dyeing, for 
furniture makers, wood carv- 
ers, watch makers, brewers, 
ete. Some of these schools, 
like the Imperial Technical 
School at Moscow, and the 
schools at Crefeld and Chem- 
nitz in Germany, at Verviers 
in Belgium, the Trade 
Schools in Paris, and the 
London Guilds School, are on 
a maguificent seale. Instruc- 
tion is provided by these for- 
eign schools both for young 
men already in the trades a 
for begiuoers. In the United 
States the Master Plumbers’ 
Associations in some of the 
cities provide instruction for 
their “helpers.” The Car- 
riage Makers’ Association has 
a school in New York for the young men employed 
in carriage building, and a number of private firms 
provide instruction for their employes. Trades are 
taught to beginners at the Pratt Institute in Brook- 
lyn, at the Free Institute, Worcester, Mass., and at 
some of the colleges endowed by the United States 
land grant act. Trades are tanght to colored young 
men at Hampton, Va., at Clark University, Atlanta, 
Ga., and at Central Tennessee College ; to Indians at 
Carlisie Barracks, Pa.; and to young men in many 
asylams and reformatories. In both the American and 
foreign schools where trades are tanght to beginners, 
the trade instruction is usually combined with a gen- 
eral instruction extending over several years. This 
system of combining trade instruction with a general 
education does not meet the wants of young men who 
must support themselves or contribute to the family 
support. The system of trade instruction which seews 
best adapted to American wants is to leave the general 
education to the public schools and confine the work 
of a trade school to the manual and scientific instruc- 
tion necessary to make a mechanic. 

On this system the New York Trade Schools have 
been conducted, and the Mechanical Trade School of 


PLUMBING SHOP AT THE NEW YORK TRADE SCHOOLS. 


the advice of master mechanics of reputation was ob- 
tained. A careful record has also been kept each year 
of the progress of the young men, and the courses of 
instruction have been modified at different times to 
overcome difficulties which arose, until now, at the 
commencement of the tenth season, it can safely be 
said?that the purpose for which the system followed at 
the New York Trade Schools was devised has been ac- 
cowplished, viz., to enable young men to learn , the 
science and practice of certain trades thoroughly, ex- 
peditiously and econowically, leaving speed of execu- 
tion to be acquired at real work after leaving the 
schools. 

For the manual instruction skilled mechanies are 
ewployed as teachers, who show the pupil how to 
hold his tools, how to stand, how each kind of work 
should je done, and who see that it is done correctly. 

The scientific instruction is given by means of lec- 
tures, by hand books arranged with questions and an- 
swers, and by diagraws illustrating not only how work 
should be done, but the difference between good and 
improper work. 

In the bricklaying classes the young wen are taught 
first how to handle the trowel and how to spread mor- 


former graduates of the 
schools. It would be difficult 
to find more thorough or bet- 
ter work. The lines are true, 
each joint is straight and 
neatly struck. The work 
looks as though the builders 
had ‘= their hearts in it.” 
The Philadelphia Builders’ 
Exchange sent a committee 
to inspect these buildings and 
the work on exhibition at the 
New York Trade Schools. So 
favorable a report was wade 
that it was decided to estal- 
lish the Meehanieal Tras. 
Schools of the Philadelphia 
Builders’ Exchange. 

To strong, active youn 
men, old enough todo a day's 
work, this bricklaying class 
offers an opportunity to ac- 
quire speedily and at a small 
cost one of the most profitable 
trades in the United States. 

The plastering room is di- 
vided into compartments 
measuring eight by ten feet 

and nine feet high, the walls 
and ceilings being lathed in 
the usaal manner. Two 
young wen work in eaeh 
compartment. They are 
taught first how to apply the 
“seratch coat” on the walis 
and ceilings. This coat is 
taken off by laborers after 
each evening's work, leaving 
the laths ready for the young 
men on the following even- 
ing. The class is exercised on 
this work until it can be done 
, neatly and rapidly. The ** scratch coat ” is then allowed 
|to harden and the young men are shown how to ap- 

ply the “brown coat.” This coat is also removed 
after the work is finished. Then follows hard finish- 
ing and the running of plain cornices. The illustra- 
tion shows the arrangewent of the plastering room and 
the method of instruction. 

The skill that can be acquired ip the plastering class 
ean be seen by the plaster work now on exhibition at 
the schools, but the best proof of what is learned i 
class is the success that has attended its members ; fui: 
wages being frequently earned on leaving the schov!-. 
Young men now in the bricklaying trade would do wel: 
to take this course in plastering, as the trades are com- 
bined in country towns. 

The plumbing classes are under the supervision of 

the Trade School Committee of the Master Plambers’ 
Association of New York. 

At the termination of the course of instruction, the 
Trade School Committee of the Master Plumbers’ 
Association examines the members of the plumbing 
classes to ascertain their manual! skill and selentifie 
knowledge. 

Certificates are given to those entitled to receive 
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them, wiiich will be found vaiuabie in seeking for 
work. 

The possession of a certificate will reduce the term 
for which “helpers” are usually employed in New 


kept after being approved of by the instructor. These The skill that can be acquired in both the day and 
specimens can be taken away at the end of the course | evening classes can best be determined by examining 
by paying for the cost of the material used. (ireat| the specimens of work pow on exhibition at the schools, 
care has been bestowed on the setentifie course of in-| some of which were done by “ helpers " and some by 


struction, oung men who had no knowledge of the trade when 


York by one year 
The plumbing classes at the New York Trade Schools For each of the subjects, printed forms are furnish 


have earned a high reputation. The system on which |) ed containing questions with blanks left for the 
they ace conducted has been followed in the plambing answers. The lecturer reads the question and write> 
schoois now establisied in various parts of the United the auswer to it on the blackboard. This auswer is 
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States and at the plumbing school in Montreal. The| copied by the young men in the blank space ip the 
plumbing shop at the New York Trade Schools is/ printed forms. The lecturer then proceeds to explain 
thirty feet wide by seventy feet long, and is fitted up| fully what is meant, to illustrate his meaning by dia 
with ali the appliances of a first class shop. Each| grams, and to answer questions put by members of 
young man is furnished with a set of tools and has his| the class. The printed forms, after being filled up, 
allotted place at the work bench. The instructors, | are kept by the young men for future reference. Dia- 
who are skilled mechanics, follow a regular course. | grams are also given the members of the class of im- 
Each member of the class is shown how his work! properly arranged plumbing, many of them taken 
should be done, and it is the daty of the instructor to! from faulty work that has actually been done in this 
see that it is done neatly and in workmanlike manver, | city, whieh they are required to correet. By this 
The solder is melted by means of Bavsen burners, | course of manual and theoretical instruction, a know- 
s..pplied with gas. This avoids the heat and unwhole-| ledge of the trade is acquired which it would be diffi- 
some gases of charcoal, or the danger which might| cult to obtain in any other way. Young men in the 
arise from a great number of gasoline farnaces. Each | trade, and those who propose to enter it, should re 
member of the class is advanced as rapidly as his pro-| member that the plamber, if he is to succeed, must 
ficiency will allow. He is provided with a separate | Know far more than was required of him a few vears 
compartment, in which the specimens of his work are! ago. 


PAINTING ROOM AT THE NEW YORK TRADE SCHOOLS, 


they joined the plambing class. 


HENRY T. BUESCHE OF KANSAS CITY, 
KANSAS 


Besides the regular course of instruction given to 
both day and evening plumbing classes, the members 
of the day class are instructed in the best method of 
keeping plumbers’ books and in mechanical drawing 
The young men are taken over different buildings, and 
the system of plumbing followed in New York ex- 
plained to them. Visits are also made to the show 
rooms of prominent dealers in plumbers’ supplies, The 
members of this class are required to fill up specifica- 
tions for an ordinary city house, according to the 
rules of the Board of Health of the City of New 
York. 

We give engravings of some of the specimens of 


| plumbing work. 


The young wep in the carpentry class are shown the 
use of the various tools commonly used in the trade, 


| great care being taken that each is held and used ina 
workmanlike manner. After this has been acquired 


and boards can be sawed toa line and neatly planed, 
mortising and tenoning are taught. Then panels are 
framed, mouldings are put on, and later doors and 
shutters are made. Partitions are also set, floors and 
partitions are bridged, and flooring laid. A small 
frame house is also framed, sheathed, shingled, ete. 
This course of instruction gives each member of the 
class a varied amount of work 

The scientific instruction includes the meaning of the 
terms used in carpentry, laying out a building from a 
plan, the framing of partitions and roof trusses, 
strength of girders, etc. 


FRANK H. HYDE, OF BENNINGTON, VT. 


The painting classes are under the supervision of the 
Trade School committee of the Master Painters’ and 
Decorators’ Society of New York, John Beattie, H. D. 
Moeller, Theodore C. Johansmeyer. T. L. Taylor and 
Joseph Seott, who give certificates to those entitled to 
receive them. 

Yoang men by this course of instruction in painting 

) ean prepare themselves to enter an excellent trade, and 
one for which there are openings for those who know 
how to work, in every town in the United States. The 
courses of instruction, which combine both the sciener 
and practice of the trade, are arranged for those who 
are now employed in shops or who desire to enter the 
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trade. The committee of the Master Painters’ and! 


Decorators’ Association recommend these classes to well 
educated young men who are old enough to know for 
what sort of work they are fitted, as the instruction 
should enable them to wake their labor of value, and 
in a reasonable time after leaving the schools to become 
journeymen 

There is a large wall surface in the school buildings 
on which the voung wen are practiced, and wooden | 
screens fitted with doors, windows, box shatters, ete., 
are used for instruction in fine work. Some of the com- 
partments shown in the photo-engravings contain 
specimens of fancy painting. lining, gilding, graining, 
work in flat colors and polish white, exeeuted by young 
men who had no previous knowledge of the trade when 
they came to the schools, which woald do eredit toany | 
journeyman. 

The manual instruction commences with preparing | 
the surface for painting, mixing paints, care of brushes 
and paint pots, plain painting, ete. When the pupil 
eau cover plain surfaces of wood, brick or tin in a satis- 
factory manner, and cau explain where to begin his 
work, he is exercised in painting in colors, in flatting, | 
polish white, stippling, gilding, and glazing. 

In mixing paints, samples of various colors are given, 
whieh the papil is required to match. j 
The scientific instraction inclades the harmony of 
colors, mixing of colors, properties of oils and driers, 
and the various materials used in painting, ete. Lee- 
tures are given by Mr. Joseph Scott, the young men 
being required to fllustrate the subjects discussed by 

actual experiments. 

The instruction in freseo painting is given in the 
evening, but a portion of the day is set apart for prac- 
tice. The young men last season, after they had been 
six weeks at the schools, cleaned a large. badly discol 


NEWTON DEBAUN, HACKENSACK, N. J. 

ored ceiling, cut out the cracks down to the laths, col- | 
ored and stippled the plain surface, prepared the sten- 
ceils, put on elaborate and beautifully executed orna- 
ment, and lined the edges as neatly as if done by a 

journeyman 

Instruction in sign painting has been given at the | 
New York Trade Schools for two seasons. Rapid pro- | 
gress has been made by the members of this ciass and 
excellent work has been done, as can be seen by the 
eollection of sigus with plain and ornamental letter- 
ing, which are now on exhibition at the schools. A 
knowledge of sign painting is gained by this course of 
instruction, given by a first class sign painter, which 
could be obtained with diffiealty even in the bes 
shops. The course of instruction is arranged both for 
beginners and for those who have a knowledge of the 
trade. Skillinsigu painting is particularly valuable to 
mechanies who find work in country towns. 

The instruction in fresco painting eonsists in prepar- | 
ing walls and ceilings for Kkalsomine ; in lining, to whieh 
particular attention is paid; in laying out work; in 
making pounce and stencil and applying same ; in put- 
ting on flat and shaded ornaments, ete. The fresco. 
painting is executed on plastered sereens and on ceil- 
ngs 

Freseo painting was one of the first trades taught at 
the New York Trade Schools, and exceilent work has 
been done by those who have attended this class. The 
instruction is given by « practical fresco painter ; the 
pupil, as in the other classes at the schools, being made 
to follow a systematic course. Toward the end of the 
season elaborate designs have been painted, which 
have been exhibited and received favorable comment 
at the fair of the American Institute and at the rooms 
of the Master Painters’ and Decorators’ Association of 
New York. 

Attention is called to the photo-engravings of work | 
done by members of this class during the last two sea- 
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SPECIMENS OF WORK BY MEMBERS OF BLACKSMITH CLASS, NEW YORK 
TRADE SCHOOLS. 


THE TAILORING CLASS, MANAGED BY THE MERCHANT TAILORS’ SOCIETY 
OF NEW YORK, 
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sous, which, with much other work, can be seen by a! 
visit to the schools. This work was done from the pre- 
paration of the walls and making the stencils to the 
finest work by the young men, without being touched 
up by the teachers 

In stone cutting the course of instruction commences 
with squaring an irregular block of stone. The pupil 
is thea shown how to finish the surface in various 
ways, such as rubbed, tooled, bush hammered, random 
pointed, tooth chiseled, ete. He is then taught to eut 
chamfers, simple mouldings, return mouldings, raised 
and sunken panels 

It is difficult to realize how wuch more thoroughly 
and rapidly such a trade as stone cutting can be learn 
ed with a skilled mechanic to show how each piece of 
work should be done, and to explain why it should be 
done in a particular way, than by leaving the trade to 
be acquired by observation aud by chance. 

Instruction in plain and ornamental stone cutting 
in brownstone has been given at the New York Trade 
Schools on three evenings a week, for a number of 
years. The superb exhibit of cut stone in the stone 
eutting shop at the schools, which was done without 
assistance after one season's instruction, is proof of 
what can be learned 

The instruction in blacksmith's work covers the man 
agement of the fires, in drawing down, bending, short 
ening, welding, splitting, punching, chamfering, rivet 
ing, railing and house work. In vise work—inetroe 
tion in filing to line, fitting tongues and grooves, chip 
ping, bevels, seraping, ring work, drilling, ete. In tool 
making the instruction includes machine, lathe, millers’, 
stone cutters’, carpenters’, plumbers’, pipe and steam 
fitters’, tin and copper smiths’ tools; also in the priaci- 
ples of tewpering 

The blackswith's shop is in charge of a practical me 
chanic, and is fitted up with forges and the tools and 
appliances of a tirst class shop. The growing dewand 
for wrought iron work makes the instruction given at 
the New York Trade Schools particulariy valuable 
The work pow on exhibition at the schools shows what 
neat and beautiful work can be done after One season's 
lostruetion, 

The work required of the young men is hard, but the 
hours of instruction are not too long to render the 
practice more than good exercise, The members of | 
this class are advised to keep a flannel shirt at the 
schools to work in, so that their clothing can be dry 
when they leave. 

The tailoring class is managed by the Merchant 
Tailors’ Society, of New York. The object of the Mer- | 
ebant Tailors’ Society in establishing a school of tailor 
ing is to teach the trade thoroughly in all its parts 
The school is ander the supervision of first class teach 
ers, who are practical tailors and understand every | 
detail of the trade } 

When a pupil bas finished his course of instrnetion | 
and has passed his examination, he will receive a certi-| 
ficate of the Merchant Tailors’ Society, testifying as to 
his proficieney 

There will be no allowance made to a pupil for any 
former koowledge of the trade which he may have ob- 
tained elsewhere 

In order to develop the pupil's physical condition, a 
course of gymnastic exercises is given by a competent 
professor. 

To aceommodate the young men who come to New 
York to attend the New York Trade Schools, the 
building No. 300 East Sixty-seventh Street has been | 
erected, where comfortable, well furnished rooms are | 
rented at two dollars per week for single rooms, and | 
three dollars per week for double rooms with two beds. 
This includes lights and attendance. The building is 
within a few minates walk of the Trade Schools, and 
is in charge of a respectable family. Meals can be had 
in neighboring houses and restaurants at from $3 to 
$3.50 per week. 


THE RETSOF SALT MINES AT GREIGS- 
VILLE, N. Y. 
By 8. L. SHELDON 

THE Retsof salt mines are situated in the southern 
part of the town of York, Livingston County, N. Y. 

The name under which the works are conducted is 
The Retsof Mining Co. This company was formed io 
New York City, wonder the able management of Mr. J 
W. Foster, after whom it was named, the name of the 
mine being the word * Foster” spelled back ward 

The great undertaking of channeling for salt was 
commenced in the fall of 1884. A whole million was 
expended to accomplish the work, which oceupied 
about a year anda half. Now, however, these mines 
yiell bountiful retarns, being one of the best paying 
industries in the country. 

Five hundred tons are taken out daily and sent to all | 
parts of our Union ; to the West, for salting cattle ; to 
the East, for making soda ash ; to New York, for statu- 
ary ; and to many otber places, for miscellaneous uses. 

Pie supply seems to be inexhaustible. It is claimed 
that it will last for a thousand years. 

In the vicinity of the wines a whole village of wooden 
huts and houses have been constructed, also boarding 
houses, stores, and offices have turned the once deso- 
late place into busy bustle. In the midst of all rises a 
huge tower, which is the head house or entrance to the 
mines, and also serves as an elevator by which the salt 
is conducted into great chutes and store houses. At 
the east of this tower are the boiler and engine rooms, | 
where twelve boilers, with a capacity of nine hundred 
and sixty horse power, furnish the foree to ran the 
powerful machinery. To run the twenty foot drum on 
which the eable is wound requires three hundred horse | 
power. To ran the blower, crusher, air compressor, | 
and electro-dynamo also requires powerful engine | 
power, Two hundred men are ewployed about these 
mines, Most of these are Italians } 

At present the wines are reached only by one shaft, | 
although the second shaft is down about two hundred | 
feet. This entrance is a vertical shaft, 16 by feet! 
and 1,185 feet deep. It is provided with two cages, | 
drawn up and down oy cables, and these are so ar-| 
ranged that when one is ascending, the other is de-| 
seending 

The sensation of descending into the wines is some- 
what peculiar. For the first five hundred feet the 


descent is natural, but for the remaining distance one} 


seems to be ascending. The descent to the mines. 
which are about 1,085 feet deep, occupies about a half 
minute, 
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At present the mines are located in the upper stra 
tum. There are two Strata of sait, the first about nine 
feet thick, the second, separated by twelve feet of rock, 
is about sixty feet thick. Excavation is commenced at 
the top. Then, of course, when the second strata is 
being worked, supports will be left at different points, 
so that there will be no danger 

The mine, which bas been worked about three years, 
presents wainly sach an appearance as is seen in the 
diagram, eXcept the representation of numerous cross 
cuts, now all the time being excavated. The cross cuts 
represented in the diagram are those through which 
the rail cars run 

The main gangway extends due east about a quarter 
of amile. This is about nine feet high and from four 
to eight yards wide Leading off on either side there 
are 25 chau bers at right angles to the gangway, on the 
porth 138, 0n the south 12. These chawbers extend 
about 30 rods ou either side the gangway and are vear- 
ly as large as the gangway. The chambers, as build 
ings Of a city, are designated with even pumbers on 
the one side and odd numbers on the other 

The shaft enters the mine at the west of the main 
gangway, while a little to the north there is an air 
shaft in construction. Situated in No. 2 are the mule 
stables, which can accommodate 15 or 20 mules. In 
No. 6is the blacksmith’s shop. As this stratum is un- 
dulating and slopes toward the west, so also does the 
mine. It is ealeulated that half as much salt will be 
left in the pillars as there is taken out, é. e., one-third 
of the salt will be left for support 

The proeess of loosening the rock salt from its firm 
bed is accomplished by blasting. Holes made into the 
salt with air drills are filled with dynamite, which is 
exploded by electricity. Then the loose salt, on cars 
holding about four tons, is drawn to the shaft over a 
railroad by mules. At present eight mules are em- 
ployed in hauling the salt. They are kept in the mine 
all the time, either in the stables or in the barnyard. 
Nearly ove hundred men are emoployed in the mine, 
either as foremen, male drivers, miners, or their assist 
ants 

In the mine the air is quite pure. This condition i» 
obtained by drawing out the foul air aod foreing fresh 
airin. The air is dry as weil as the mine, and has a 
ehloric smell and a saline taste. The temperature is 
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A DIAGRAM OF THE INTERIOR OF THE 
MINE 


about 60° Fah. The most noticeable feature to a pov- 
ice is its darkness and absolute stillness. It has a pe- 
culiar silence of its own. Al! disturbances, elewental 
and otherwise, which prevail in the open air are un 
known and unfelt. The nervous person can there feel 
secure from the feeling of alarm which a thunder 
storm excites, 

The miners use tallow candles to dispel the depress- 
ing darkness, the forewen, drivers, and shovelers use 
kerosene lamps, while the poor mules have to stumble 
aroand in the dark. 

One of the strangest sights to a visitor is the black- 
smith shop under ground. It isa very convenient and 
important feature of the mine, however, and Vulcan 
has a busy time indeed shoeing wules and sharpening 
the miners’ drills 

The wine seems to be supplied with all modern con- 
veniences. Among them is a telephone where one can 
converse with the superintendent above, an air whistle 
used as asignal for commencing and quitting work 
There is also a system of pipes ranving to the different 
chambers which supplies the drills with compressed 
air 

The largest part of the salt taken out of the mines is 
of a dark gray color, and is clainied to be purer than 
that of a lighter color, being free of magnesia. Other 
portions of salt are of a reddish cast, while occasionally 
clear crystals the size of a man’s hand are obtained. 
These crystals are found next to the rock, and are fast- 
ened so tightly to it that they are usually destroyed in 
separation. The crystal salt is chiefly found on the 
north side of the mine. 

Mr. Edward F. Dibble, ina recent communication to | 
The Rural New- Yo: ker. gives the following account of 
these mines. Of late years salt has been evaporated by 
steam heat to a great degree, and I think it safe to say 
that nine-tenths of all salt manufactured at present is 
made by this process. The idea of mining salt is a new 
one to Americans, although extensive salt mines have 
been in successful operation in different parts of | 
England, Germany, Austria and Poland for long 
periods, and in one case in Galicia for seven or eight | 
centuries. Six years ago Messrs. Varker & Freeman be- 
came interested in the recently opened Genesee Valley 
salt fleld, and put down a test well near Greigsville. 
The indications were so favorable that a company was 
formed for the purpose of sinking a shaft. As the 
work went forward the need of more capital was ap | 

rent, and a pew stock corporation with a capital of | 
3.600.000 was organized, known as the Retsof Salt and | 
Mining Company. 

The Retsof mine is located four wiles northwest of 

Geneseo, in the town of York. The group of build-| 


ings form the nucleus of the village of Retsof, consist- | 
ing of nearly 100 houses, with a store and meat mar- | 
ket. The tall building is probably one of the most | 
peculiarly constructed structures in the world, but} 
utility, not beauty, is the watehword of the company. | 
It stands directly over the shaft and rises above it to 


the height of 130 ft. The salt is raised tothe top of 
this “‘bead bouse,.” as it is called, and then runs 
through a series of iron crushers and sieves, the dif- 
ferent grades runuiug into separate bins in the ware- 
house as itdesecends. The buildings at the left, in re- 
ality part of the head house, are used as warehouses. 
They are fitted up with immense bins holding han- 
dreds of tons of salt, which is loaded on the cars that 
ruu through the warehouse on three tracks. The 
ground floor of the warehouse at the extreme left is de- 
voted to bagging and storing the fluer grades, such as 
dairy, table, and common salt for household purposes. 
Atthe right is the engine and boiler honse contain 
ing the wotive power for the plant. There are two 
sets of boilers, each of 600 horse power, although only 
ove set is used at a time. These generate steam for 
the large engine that drives the machinery, and also 
for the smaller engines that work the pumps and 
the dynamo, for all the buildings are illaminated 
by electricity. In the center of the engine room is 
a buge steel drum 14 ft. in diameter, on whieb is 
wound the wire cable that hauls the cages up from the 
tine. The company is now building a new warehouse 
40 x 80 fr. and 6 ft. high, and expeects to erect a new 
store and meat market in a short time. The works 
are about a mile from the Buffalo, New York and 
Philadelphia Railroad and are connected with it by a 
branch line owned by the firm. Two locomotives con- 


| stitute the rolling stock. So much for a description of 


the surfaee, but interesting as the village of Retsef is 
with its busy whirl of business, the chief interest lies 
a thousand feet underground, literally down in 
bowels of the earth 

The shaft connecting the surface with the wine pro 
per is about 1,200 ft. deep, and before curbing was 
13x 19 ft. The curbing, which is made of heavy tim- 
bers securely mortised at the corners, has reduced the 
sizetol12 x I8ft. Up and down this shaft two cages 
run, on the principle of duplex well curbs, one rising 
while the other goes down. But what a difference ! 
The cages are capable of carrying several tons and the 
rope is a heavy cable over an inch in diameter. Some 
people are rather timid about going down into the 
mine the first time, and the sensation one experiences 
is rather startling, to say the least. You enter one of 
the cages, the sigual to descend is given, the engineer 
starts the mighty engine, the cable begins to unwind 
slowly, then faster and faster, and you drop, drop, 1,000 
ft. in 146 minute. As the cage nears the bottom the 
speed is slackened and it stops withouta jar. As you 
step out and look around you cannot see wach at first, 


| for eyes accustomed to the sunlight do not readily 
| adapt themselves to the dim, flickering light of mines. 


Ina short time your eyes are all right, and you get an 
idea of what a salt mine really is. The men are at 
work in the first stratum of salt, which is about 16 ft. 
thiek. 

Twelve feet beneath is another one 60 ft. thick, and 
computations by statisticians prove that there is 
enongh salt beneath the company’s 600 acres to last 
1,000 years at the present rate of mining. The main 
gangway is about nine feet high and from 12 to 24 ft. 
wide, and this, as well as the drifts, was blasted out of 
solid salt. 

The salt is now being mined from the side drifts, of 
which there are some 25 or 30, and the process of min- 
ing is very similarto that ased in the anthracite con! 
regions. First holes are drilled in the salt, with drills 
worked by compressed air which is forced from the 
surface and conveyed through iron pipes to the drills. 
Next dyuamite cartridges are inserted iuto the orifices 
made by the drills, connection is made with the elee- 
tric wires, the workmen remove to a safe distance, the 
gang boss turns on the current, a dull, heavy explosion 
is heard and a mass of loose rock salt awaits the work- 
men, who load it on the ears. 

There are several miles of railroad track in the mine, 
and the grades are so easy that one mule draws a load 
of three tons without any great effort. After the car 
is loaded it is drawn to the shaft, the gong rings, and 
in about the length of time it takes to tell about it the 
salt is dumped into the crushers way up in the top of 
the head house 180 ft. above the surface. The air down 
in the mine is pure and sweet, although it has a slight 
ehlorie smell and saline taste, and the temperature 
is about 60 degrees. If one had ever had an idea that 
there was rowance about mining, that idea would be 
exploded after seeing the roughly dressed miners, 
some with candles and others with kerosene lamps in 
their hats, work an hour or so at their hard, unpleas- 
ant tasks. At present there are 13 mules in the wine 
and they stay there all the time. When not at work 
they are kept in a stable with salt roof, walls and floor, 
and are fed on oats and baled hay. Not far from 
the stable isa first class blacksmith shop, and as the 
busy smith hamwers away at his anvil, sharpening the 
drills and other tools, he makes a cheery picture in 
sharp contrast with the dull surroundings. The salt 
in the mine is ofa dark gray color and looks not un- 
like common rock ; but as it is crushed and pulverized 
it grows whiter, until the finest salt is as fine and white 
as any flour, and 9944/100 pure. Entering the cage 
again you soon reach the surface and take a renewed 
delight in the fresh air, green trees, and deep blue of 
heaven, after your brief experience in the Retsof mine. 
The daily output runs from 400 to 600 tons, and eve 
24 hours 40 cars on the average are shipped to the dif- 
ferent parts of America. The great bulk of salt is 
sbtaged to the West. much of it being used by the 
Chicago and Kansas City packing houses, and a con- 
siderable qnantity is sent in the lump to the cattle 
ranches for stock purposes. That the company could sell 
all the salt they could get there is no doubt, as they are 
constantly behind their orders. In order to increase 
their capacity they are putting down a new shaft, the 
same size as the first, and 25 rods away from it. Shaft 
No. 2 is down about 900 ft. and when completed will con- 
neect with the main gaugway. It will be used for low- 
ering the miners and supplies, and for improving the 
cireulation, so that the main shaft will be devoted 
solely to raising salt. There are now ewployed in the 
mive and around the buildings 500 men, over half of 
whom are Italians, but as considerable skilled labor is 
employed. the pay roll is very large. 

The Retsof Salt Company has come to stay. The 
mine is a decidedly paying property, and will grow 
more valuable year by year, and the coneern deserves 
all the prosperity it will get. ‘A New York compan 
has just broken ground at Livonia Station for a sha 
of the same size as the Retsof,anda Chicago corpora- 
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tion is sinking a test well on lands adjoining the Retsof | 
property, with the intention of patting dowa a shaft | 


in the near future. Who can teil but that 20 years 
from now all our salt will be mined, instead of evapor- 
ated, as now * 


THE FOOT BELLOWS AS A MUSICAL 
INSTRU MENT. 
Is Nomber 764 of the SUPPLEMENT, you give from 


La Nature an ingenious instrument called the musical 
bellows, of which the writer says: “We have played 


bellows and flute duos with piano accowpauiment, 
and can assert that the effect was very fine and much | 
appreciated by the auditors” I have found the 
musica! bellows a very handy instrament in the lee- 
ture room for producing tones of any desired pitch, 
great intensity, and fair quality before the manometric 
apparatus, the phonautograph, the phoneido- 
scope, any other apparatus tu render sound visible. 
The difficulty with the hand bollows is that it requires 
the ac:ive use of both bands and no little exertion on 
the part of the operator 
The accompanying sketch suggests another form of 
the musical bellows which I hit upon one day when 
neediug a strong, clear tone anda free hand for the 


manipulation of other apparatus. A brass tube in- 
serted in the end of the hose makes the playing 
easier. The foot bellows gives a stronger, steadier 


eurrent of air, increases therange to near four oct- 
aves, and does not tire the player. 
It isnot necessary to repeat here the excellent sug- 
gestions made in the former article as to manipulation. 
Joun B. DE Morrs, Professor of Physics. 
De Pauw University, Greencastle, Ind. 
October 20, 1890. 


FLATS FOR PROFESSIONAL MEN. 


ON a piece of ground 100 yards square it would be 
possible to construct a building twenty stories high, 
conforming to the recognized rules of architecture for 
lofty buildings. This structure might be made to con- 
stitute a self-contained town. If it were built on the | 


principle of a cross, with a wide well in the center, it‘ tractions of the roof and halfway store and club rooms THE Paris Opera House last year 


would contain twenty flats on eacl floor, with an area 
of 3744 ft. to each flat, and in addition there would be 
eight inner rooms 3744 ft. each on.each floor, with light 
obtained from the cirealar well. Outside these rooms 
would be a wide balcony. 

The roof would form one of the principal features. 


would lessen the necessity for those in the higher floors 
to descend to the street. 

Presuming the building to be twenty stories high, 
with twenty flats on each floor, there would be 400 flats 
at an average rental of £55, the total rental thus pro- 
ducing £22,000 a year. Add to this the profit aceruing 


The building being in the form of across, nearly 300 from the trading and supply of necessaries to the esti- 


ft. by 225 ft., there would be ample room for a prome 
nade, flower garden, concert room, band stand, re- 
freshment kiosks, ete. At various points on the out- 


mated !,000 to 1,200 inhabitants, £22,000 is 10 per cent. 
interest on £220,000 
A fireproof building constructed on these lines, fitted 


Fie. 1—VIEW OF THE FAN AT THE PARIS OPERA 
HOUSE. 


with a bird's-eye view of London. The central or inner 
rooms on the half-way floor should be formed into a 
hage general store conducted on co-operative princi- 
ples for the benefit of the building and its occupants. 
Aclub room should be set apart on this floor, with 
billiards, buffet, dining rooms, and so forth. The ai- 


FLATS FOR PROFESSIONAL MEN. 


= 


Fie. 2.—APPARATUS FOR MANEUVERING THE FAN. 


| side baleonies would extend around the building, with | throughout with modern requirements and good sani- 
shelters and seats, affording a splendid prowenade, 


| tation, would prove an immense benefit to those who 
| now have to pay 25 and 30 per cent. of their incomes 
for a few dingy roomsin a back street. Mr. J. Louis 
| Kight, of London, proposes the above in the Daily 
Graphic. 


SCIENCE IN THE THEATER. 


ut upon the boards 
a new ballet called ** The Dream,” theseenery of which, 
as regards the maneuvering of the principal piece, may 
be summarized as follows: The act is supposed to take 
| place in a Japanese city. A bow and arrow contest is 
organized upon a public place. From a bower of 
branches there descends in the center of the stage a 
long streamer that is to serve asa target. Afteran ar- 
row has hit the center, the streamer ascends into the 
foliage, and at the same time an immense fan that 
conceals the entire back of the stage spreads out. 
The heroine of the ballet goes to dream at the base 
of the fan, the center sticks of which separate slightly 
in order to permit of the appearance of a fairy who at- 
tracts the sleeping danseuse to her. 
When the curtain rises in the succeeding tableau, 
the fan is no longer visible to the spectator. It has 
separated at the middle and folded back to the right 
‘and left upon the stage floor, exposing a superb fairy 
scene. At the end of this tableau, the fan spreads 
again and hides the back of the stage just long enough 
to allow the scene behind it to be changed. When it 
| descends again in separating into two halves, the hero- 

ine, whose dream is at an end, is observed in the primi- 
tive landscape. 

Let us say just here that this role is filled by Miss 
Mauri, the star danseuse of our Opera House, whose 
grace and talent would suffice to make any ballet suc- 
cessful. 

As for the fan, which plays so important a part in 
the decoration of the dream, Mr. Gailbard, director of 
the opera, conceived the first idea of it.* This screen 
produces a fine effect, and, at the same time, facilitates 
the changes of the tableau. A fan, moreover, seems 
very appropriate in a Japanese ballet. 

e shall now show how Mr. Vallenot, chief machin- 
ist of the Opera House, has skillfully realized the con- 
struction and maneuver of it. 

It searcely differs (Fig. 1) as to principle from an or- 
dinary fan; but its sticks are 23 feet in length, that is 
to say, two stories high. There are in all ten sticks 
that revolve around the same axis, K (Fig. 2), and 
slightly overlap. They are connected by strips of can- 
vas of the same width. The use of this canvas has per- 
mitted of reducing the thickness of the folded fan toa 

|minimumw. The interval disposable between two tim- 
bers for the passage of this fan was in all but 10 inches, 


* A similar fan has been in use in a New York mneie hall for several 
years. 
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ond this necessarily lieuited ¢ the total thickness of the! 
sticks and constitated the principal difficulty in their 
construction, 

The two extreme sticks, A and B, and the two center 
oves, C and D, are prolonged beneath the axis of rota 
tion, K. It is these four sticks only that are acted 
pen in order to open aud elose the fan. The others 
participate in their motion through ares of iron which 
connect one with another The maneuvering appara 
tus (Fig. 2) consists of an iron and wooden frame 
placed under the floor, P P. of the stage. This frame 
is provided with two windlasses, E and F, and four 
guide pulleys, G, H, and J 

To the stick, A, i da cable, a, which passes an 
der the puliey I. and is hooked to the drom of the 
windlass, F, So, too, to the «tick, B, is fixed a cable, 
b, which passes uncer the palley,-H, and is hooked to 
the drum of the same windlass, On another hand, the 
cables. ¢ and d, fixed to the center sticks, C and D, 
mass respectively under the pulleys, G aod J, and are 

ooked to the drum of the windlass, E 

Let us now see how the maneuver of the fan is ef- 
fected. 

The fan is arranged in advanee under the stage. In 
the middle of the first act it is mounted vertically, all 
closed, upon the stage, behind the streamer, which 
completely hides this maneuver, thas giving the spee 
tators the surprise of suddenly seeing the great folds 
of the fan opening in order to hide the back of the stage 

Let us suppose the fan open. In order to close it we 
act upon the windlass, F. The two sticks, A aud B, 
rise with a uniform motion and earry along the other 
sticks in succession antil the fan is upright, entirely 
closed, 

Ip order to unfold it, it will suffice toeffect the oppo 
site maneuver. Let us suppose the fan unfolded. If 
we revolve the windlass, BE. slightly, the two cables, ¢ 
and d, will unwind, and the two center sticks, C and 
D. of the fan will progressively separate from each 
other until each half rests folded upon the stage floor 
lu order to afterward anfold it again, it will safflee to 
raise the sticks, C and D, upright by acting upon the 
windlass, E 

All these maneuvers are very simple, and are effected 
without effort by one man only at each windlass, They 
are, moreover, facilitated by the use of cables provided 
with counterpoises, which are hooked above to the 
four principal sticks and pass over guide pulleys placed 
in the semicircles These cables are concealed behind 
a decoration representing foliage which hides the edges 
of the fan 

Let us add in conclusion that all the scenery of the 
new ballet was painted by Mr. Lavastre, the eminent 
artist, whose brush has now fora long time furnished 
our Opera House with numerous tmasterpieces.—La 
Nature 


A TEMPORARY RUDDER 


It has been a point long mooted among seafaring 
men how Capt. Samuels steered the famous clipper 
ship Dreadnaught into Fayal after be bad lost bis rad 
der at sea, Over twenty vearsago. George H. Lord, 
living at 1282 Bedford Avenue, Brooklyn, N. Y., tells 
the story of that remarkable performance, which differs 
materially from the generally accepted theories, Mr 
Lord said he joined the Dreadnaught at Liverpool as 
third officer, having there left his ship, the Neptune's 


LORD'S JURY RUDDER, 
Car, of which he had been chief officer, Capt. Samu- 
els had a crew of negroes and white officers. When 


midway of the Atlantic, while wearing ship one dav, 
the rudder was carried away, all the gudgeons, pintals, 
and everything except the rudder head being torn 
frow their fastevings. It was blowing a gale at the 
time, and Capt. Samuels was in the cabin with a 
broken leg. Various methods were adopted to build a 
temporary rudder. A main yard, put one end over the 
stern and oarshaped blades attached to the lower part 
of the yard, was tried) Hawsers were passed out of 
each after chock and tackles made fast to them, bat 
both these expedients failed to steer the ship. Then 
Third Officer Lord volunteered to manufactare a tem- 
porary rudder, a model of which he has brought to the 
imericen Shipbuiider office. 


SCIENTIFIC AMERICA 


The ieliewinn | is «Mr cod s account of how he rigyed 
and shipped the jury rudder for the Dreadnaught. It 
will be read with interest, as it is from the man who 
planned aud saecessfully carried oat this novel method 
of steering vessels whose rudders may have been car- 
ried away at sea 

‘In making this radder you can use any spar you 
may have used a topmast. In the first place I 
measured 10 feet from the head of the mast, then cut 
the two sides flat that distance. Then a 12 inch hawser 
was cut into 10 foot lengths and laid alongside one an- 
other two deep. I then cut pieces of deal 3 feet long, 
and nailed them on the flat part of the mast, one on 
each side, to hold the hawser that formed the blade of 
the rudder. Then I took the topsail sheet and made 
a clove Litch vue foot from the heel of the rudder post 


SHOWING HOW THE RUDDER WAS 
ATTACHED 


and another one the same way one foot from the bead 
of the radder blade Holes were then bored two inches 
apart along the rudder post. [cut the hawser in 10 
feet lengths, whipped them and placed them on the 
rudder post, two pieces abreast and one on top of the 
other until it was 3 feet wide; then took 3 inch rope, 
pat it through the boles in the rudder post and wade 
straps of it around the blade; then took rattling stuff 
and crossed between every laver of the hawser and 
‘round the strips and hove all well taut. The two 
last pieces of hawser were spiked to the head of the 
rudder post just above the top of the rudder blade. 
Then the rudder was all ready for shipping with the 
fid hole for a tiller. I put the rodder on the taff 
rail with the head forward, pat a ropedown through 
the rudder post and up over the stern and fastened it 
to the head of the rudder post, then passed the upper 
guy through the quarter chocks and the lower ones 
through the midship chock, then launched the rudder 
over the stern, hauled up on the radder rope that was 
fast to the head and on the guyer at the sawe time, 
and the rudder came up to the stern post without any 
trouble. I put the tiller in the fid hole and made sail. 
You can stay or wear ship with it the same as with 
any other rudder. This is the rudder that took the 
ship Dreadnaught into Fayal when all other plans had 
failed.’ 

When all was ready, said Mr. Lord, an attempt was 
made to launch the contrivance, but through some 
fault of the sailors it was lost. Not discouraged, he set 
to work to makeanother. All night the crew worked, 
and at 10 o’cloek the sbip had topgallant sails set and 
was going along finely with one man at the wheel. The 
work of getting the new rudder into position, although 
adiffiealt job, was successfully accomplished, and by 
keeping the tackles attached to the preventer chains 
hanled weil taut, the contrivance was kept in its place | 
until the ship reached Faval 

Mr. Lord says he got his idea of the novel substitute 
fora regular radder while serving on board the ship 
Danube, when a similar disaster occurred. The model 
as shown is certainly an ingenious contrivance and de- 
serves the merit of novelty and utility, and as the in 
ventor claims, undoubtedly steered the good ship 
Dreadnaught into port.—American Shipbuilder. 


A NEW TORPEDO BOAT 


THE trial trip of a torpedo boat coustructed by | 
Messrs. Yarrow & Co., and possessing certain nore | 
features, was satisfactorily carried out on Nov. 13, 
and is thus described by the London Angineer: 

The average speed on a two hours run was 24°426) 
knots, or 28°1 statute miles per hour, carrying a load 
corresponding to the equipped condition, a magnifi- 
cent result for a vessel of these dimensions. The 
Bathurst is the last of six boats built by Messrs. Yar- 
row & Co. for the Argentine government. These are 
all 130 ft. long by 18 ft. 6in. beam on the water line, 
and have a displacement of about seventy-six tons, 
with a load of fourteen tons. There are eleven water- 
tight compartments. The skin plating of the hull is} 
of mild steel galvanized. but of greater thickness than 
is customary with this class of vessel. The fore part 
is protected by a turtle back, under which are the 
quarters for the men. The conning tower contains a| 
steering wheel which is adapted to work either by 
steam or by hand, the steering engine being fixed 
under the deck in the after port corner of the engine 
room, 

Aft of this compartment are the galley, drinking 
water tanks, and sundry stores. Next come the boiler| 
and mwachinery compartments. Engineer accommo-| 
dation is aft of the engine room, and the officers’ | 
eabin with a pantry are in the after part of the 
Vesse 

The armament consists of one 18 in. bow torpedo 
tube for direct ahead fire; two 18 in. tubes for side dis- 
eharge, placed on a turntable aft at an angle of 5 deg. 
with each other and arranged, if desired, for firing 
simultaneously, so that the two torpedoes take slightly 
divergent courses, thereby considerably increasing the 
probability of hitting the object aimed at. which} 
system was introduced by Messrs. Yarrow & Co. some! 


years ago, and since extensively adopted in the British | augmented. 


Admiralty. 
There are also two 3 pounder quick firing guns, and 
one double barreled one inch Nordenfelt, and a 
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within a cirele the radius of which is only a trifle in 
excess of the length of the boat. This result is obtain- 
ed by means of only one rudder of the simplest eon- 
struction, which is designed in such a manner that 
when hard over it counteracts the natural heel of the 
boat, thus maintaining a steady platform and avoid- 
ing at the same time any possible risk of a dangerous 
angle of heel 

In all these respects the boat very closely resembles 
others previously ong by Messrs. Yarrow & Co. The 
propelling machinery is, however, of a bnew type, and 
the success attained with it goes to prove that it 
possesses exceptional merits. It has long been known 
that all vessels will vibrate wore or less when their 
“ period” coincides with that of the engines, and 
curiously enoagh the engines always have «a tendency 
to run rhythmically with the vibration period of the 
| bull Now, at the cruising speed usually adopted for 
| torpedo boats, it bh: ippens that there is a close approxi- 


mation to the vibration period, and such vessels way 


and often do prove excessively uncomfortable to their 
crews ander such conditions, althongh there is searcely 


| any y vibration when going dead siow or at full speed. 


|In the Bathurst a very successful attempt has been 
made to get over this trouble. The engines are of the 
quadruple expansion type, the four cylinders being 
combined in such away as to get the most uniform 
possible turning moment combined with perfect bal- 
ance. There are four cranks on one shaft, the two 
aftermost cranks being opposite each other, and at 
right ang!es to the two forward cranks, which are also 
opposite each other 

he four cylinders are arranged in the following 
order, beginning forward The figures are the diame- 
ters in inches i4, 27, 20, 36. The exhaust from the 
14 in. evlinder passes by the 27 in. cylinder, and goes 
to that 20 in. in diameter. From this the steam returns 
to the 27 in. evlinder, and goes to the last—36 in, in dia- 
meter. All the distributing valves are pistons, The 
valve gear is the ordinary shifting Stephenson link, 
the links being very long. The stroke for all the ey)- 
inders is the same—l6in. The exhaust from the last 
ey linder passes into a horizontal copper cylindrical sur- 
face condenser on the port side of the engine room. 
The cooling water is driven through it by a small cen- 
trifugal pump and engine with a vertical cylinder 
Fixed on the forward bulkhead dividing the engine 
room from the stokehold is the fan engine, the fan it 
self being in the stokehold. In the after starboard 
eorner is adynamo and its engine for search light work. 
In the forward corner on the same side is a vertical en- 
gine and air compressor for charging the torpedoes. 
There is also a Kirkaldy distiller for supplying fresh 
water for the boiler, and a tank is provided for the 
same purpose which holds about a ton. At the for- 
ward end of the engine are situated the air and feed 
pumps, driven by a short piece of shaft with a slip 
coupling. 

The boiler is of the locomotive type. 
of enormous dimensions, there being 36 uare feet of 
grate surface. There are two fire doors. he ash pan 
is fitted with a special arrangement, patented by Mr. 
Yarrow, which prevents the entrance of water should 
the boat spring a leak. The fire box stands, so to speak, 
in a species of tank, carried up some feet. Over the 
edge of this tank the air for combustion has to find its 
way. Water could not get in, of course, until it had 
reached the limit of the top of thetank. The furnace 
doors are fitted with heavy latches. to prevent them 
from being blown open in the event of a tube bursting, 
and in that case all the steam would have to find its 
way up the chimney. It would be kept out of the 
stokehold by self-acting light hinged valves provided 
for the purpose, which are placed in such a position 
that they are quite out of harm's way and cannot be 
tampered with 

It is a noteworthy fact that Messrs. Yarrow & Co. 
are in no way troubled by leaks as a result of the 
use of forced draught. They bave worked boilers with 
as much as 10 in. of air pressare, burning or sending 
up the chimney as much as 140 |b. of coal per square 
foot of grate per hour, and the boilers have withstood 
this extraordinary test. As improvements have been 
effected, the air pressures have been reduced, and it 
will be seen that the Bathurst only needs 34s in. of 
pressure in her stokehold. The success which Mr. 
Yarrow has attained with his boilers is the result of 
numberless experiments carried out over a series of 
years. In the Argentine boats the fire boxes are whol- 
ly of copper, with brs ass tubes, and care has been taken 
that thereshall be “ breathing” room. But aithough 
Mr. Yarrow greatly prefers copper, it should be men- 
tioned that he has obtained excellent results with steel 
fire boxes; but the copper and brass are far wore trust- 
worthy than steel. In the ose of steel fire boxes and 
tubes there is always an elewent of uncertainty which 
it is desirable to avoid, and this is fully confirmed by 


The fire box is 


|} locomotive practice both in this country and in the 


United States. 

On Thursday morning, the isth Nov., the Bathurst 
started from the Isle of Dogs at 11:10 A.M., in charge 
of Mr. Crohn, who has had much to do with the devel- 
opment of the quadruple expansion engines of the boat. 
There were on board, representing the Argentine gov- 
ernwent, Captain Garcia, Captain Spurr, chief of the 
Naval Commission, Mr. Hughes, and Mr. Henry, and 
several other gentlemen. She proceeded at half speed 
until Gravesend was reached, the engines making 
about 220 revolutions per minute. Fast running is not 
permitted higher up the river, because of the swell 
raised. 

Ciravesend past. 
been hitherto open, was closed. 


the stokehold hatch. which had 
Then came the sub- 


\dued roar of the fan, and brown smoke began to roll 


from thetop of the chimney. The fuel adopted was 
briquettes made from Welsh coal, and way be regard- 
ed as about equal to Nixon’s navigation. The heavy 
firing necessary at first to fill the farnace to the proper 
point always results in the temporary production of 
smoke, which soon clears away as the fire burns 
through As the boiler pressure rose, the throttle 
valve was opened by degrees, and the speed rapidly 
By the time she reached the Lower Hope 
| the Bathurst was racing through the water at twenty- 
three knots, but the engines were not yet running fall 
speed. She ran down past the measured mile some 


powerful search light will be placed on the conning | considerable distance and then turned and proceeded 


tower 


The maneuvering power of these boats is somewhat 
remarkable, as they are able, at foll speed, to turn 


to make six runs, The results are given in the accom- 
panying table. After the runs had been made, she ran 
down nearly to Southend at full speed, turned, and 
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Lead carried. 12 tons. Displacement, 75°5 tons. 


Revolutions. 


| 118°75 lb., and the actual vuwber of lines through the 
contact surface will be N = #815. Now suppose the 
pole be reduced by rounding off the edge till the 
effective contact area is reduced to 09 sq. inch. If 


> ru 

[all these lines were crowded through that ares, that 
peer would give a rate of 105.680 per square inch. Suppose, 
| however, that the additional reluctance and the 
|leakage reduced the number by two per cent., there 
would still be 108,500 per square inch. Reference to 
we 74 ‘ 237 33 Table VL. shows that this gives a pull of 147°7 Ib. per 
inch, which waltiplied by the reduced area 09 
= = wen es a total pull of 132 which is larger than the 

#t we show you yet another experiment. This is 
s | ‘ 1120 438 pole and one rounded pole. Here is an armature, 
also bent, having one flat and one rounded pole. If I 
= | * re = put flat to flat. and round to round, and pull at the 


The total pamber of revolations made in 


is 1061 3, and the mean «peed by revolutions for the two hours 26° 226 knots. 


came back at full speed, so running until the two 
hours trial wasended. During the whole period the 
engines worked to perfection. hey never slowed 
down. There was no heating or trouble of any kind. 
The weather was fine and the water smooth. It was 
very difficult, however, for those on deck, harried by 
the wind, to realize the fact that it wasa flat calw. 
The sails of the barges in the river hung straight up 
and down. The half gale that blew on the deck of the 
Bathurst blew nowhere else. It was the result of her 
own rush through the still air. The lines of the boat 
are very beantifal, and she literally slipped through 
the water like a fish, the only disturbance being two 
light frothing Waves parted hither and thither by the 
sweep of her graceful bow and rolling over tue still 
water beneath. Behind her lay a road warked in the 
waters, 'itrie troubled. bubbling and dancing, aud on 
top of it a great arrow head of silver foam. the point 
ever at her rodder, which indeed ealled it into being. 
Vibration there was practieally none. The last ran on 
the measured mile was the quickest. Each tun was 
better than its predecessor. She was settling down to 
her work. She traversed the mile in 2 min. 18 see., 
flying as it were on the water rather than driven 
through it, and the engines the whil> ranning at 439 
revolutions per minute. It seems no light thing that 
a piston 3 ft, in diameter should be started and stopped 
78 timesin a minute, or over sixteen times in each 
second, attaining a velocity of 1,840 ft. per minute at 
mid-stroke. Truly a wonderful performance, but well 
within the powers of the engines, which, for the sake 
of experiment, were once tried without the propeller 
at copsiderably over 500 revolutions per minute 
In the sister Argeutine boats the engines are triple 
expansion, and the pressure 170 Ib. Their indicated | 
power was 1,120 horses. There seems to be no doubt} 
that the quadruple engines and W0 |b, steam give a« far | 
better result, the indicated power being over 1,230, or 
a gain of 110 horse power on the same consumption 
The whole performance of the boat, the boiler and | 
the engine alike, is extraordinary, and, so far as of 
| 


know, has never been equaled. As to the boat, the 
trial proved her to have the highest speed, for her 
length, of any vessel hitherto built, and for a fight- 
ing ship it is clear ove of the first things to secure is to | 
reduce the area which it presents to the -nemy’'s fire ;| 
thus, for example. a torpedo boat of 130 ft. in length | 
would have a better chance of making a successful 
torpedo attack in the face of the enemy's machine 
guns than one of 150 ft. in length of the same speed. 
Concerning the engines we have already spoken. The 
consumption of fuel was very small, under 25 lb per 
horse per hour, and this, be it remembered, under con- 
ditions very uvfavorable to economy. The heating 
surface in the boiler is about 1.500 square feet. Thus 
each square fout developed 0°82 indicated horse power. | 
There are 36 square feet of grate, each foot represent- 
ing over 34 indicated horse power. The boiler made 
over eight tons of steam per hour. 

It may, we think, be well said that such a boat as the 
Bathurst represents the last refloement of mechanical 
engineering. It is, indeed, impossible to see in what 
direction improvement is possible, so long as steel re- 
wains the chief material of construction. Possibly 
aluwinum may permit farther developments. 


(Continued from ScrrLeMENT, No, 780. page 12464.) 
THE ELECTROMAGNET.* 
By Professor P. THompson, D.Se., B.A., 
M.L.E.E. 


IL. 


HERE let we go to a matter which has been one of 
the paradoxes of the past. In spite of Joule, and of 
the laws of traction, showing that the pull is propor- 
tional to the area, vou have this anomaly—that if you 
take a bar magnet having flat ended poles, and meas- 
ure the pall which its pole can exert on a perfectly 
flat armature, and then deliberately spoil the truth of 
the contact surface, rounding it off. so making the 
surface gently convex. the convex pole, which only 
touches ata portion of its area instead of over the 
whole, will be found to exert a bigger pull than the 
perfectly flat one. It has been shown by various ex- 
perimenters, particularly by Nickles, that if you want 
to inerease the pull of a magnet with armatures, vou 
may reduce the polar surface. Old steel magnets were 
frequentiy purposely made with a rounded contact 
surface. 

There are plenty of examples. Sappose you take a 
straight round core, or one leg of a horseshoe would 
do equally weil, and take a flat ended rod of iron of 
same diameter as an armature. Stick it on endwise, 
and measure the pull when a given amount of ampere 
turns of current is cirenlating round. Then having 
measured the pull, remove it and file it a little, so as to 
reduce it at the edges or actually take a slightly 
smaller piece of iron, or a narrower piece, so that it 
will actually be exerting its power over a smaller area, 
you will get a greater pull. What is the explanation 
of this extraordinary fact’ A fact it is, and i will 
show it to you. Here, Fig. 24. is a small electromagnet 


° Lectures delivered before the Society of Arts, London, 1890, From 
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two hours at fall speed were 51,648. The mean revolutions to make a Knot by the 


The consumption of fuel per hour was 


which we can place with its poles upward. This was 
very carefully made, the iron poles very nicely faced 
and on coming to try them it was found they were 
equal, but one pole, A, was a little stronger than 


widdle, the flat to flat detaches first. But if we take 
round to flat, and flat to round, we shall probably find 
they are about equally good—it is bard to say whieh 


| holds the stronger. 


The law of retraction can again be applied to test 
the so-called distribution of free mwaguetism on the 
surface. 

This ts a subject on which 1 shall have to say a good 
deal. We wust, therefore, carefally consider what ie 
meant by the phrase. Let Pig. 26 be a rough drawing 


the other. We have, therefore, rounced the other 
pole, little, and here | will take a piece of .ron, C, 
which has itself been slightly rounded at one end, | 
i} 


Fie. 4.—EXPERIMENT ON ROUNDING 

though it ix fat at the other. I now turn on the cur 

rent to the electromagnet, and | take a spring balance 

so that we can weasure the pull at either of the two 

When I put the flat end of C to the flat pole A, so 
that there is an excellent contact, I find the pull about 
24g Ib. Now try the round end of C on the flat pole. 
A. The puli is about 3ib. The flat end of C on the 
round pole B is also about 3!b. Bat if now 1 put to 
gether two surfaces that are both rounded, I get al 
most exactly the same pull as at first with the two flat 
surfaces. I have wade wany experiments on this, and 
so have others. 

Take the following case : 

There is hung up a horseshoe magnet, one pole being 
slightly convex and the other absolutely flattened, and 
there is put at the bottom, on a square bar armature, 
over which is slipped a hook to which weights can be 
hung. Which end of the armature do you think will 
be detached first ? 


‘ 


Fie. 25.—EXPERIMENT OF DETACHING 


ENDS 


- 
of 


LINES OF 


FORCE 
THROUGH BAR MAGNET. 


Fig, 26 RUNNING 


of an ordinary bar magnet. Every one knows that if 
we dip such a magnet into iron filings the small bits of 
iron stick on more e-pecially at the ends, bat not ex- 
clusively, and if you bold it under a piece of paper or 
eard board, and sprinkle iron filings on the paper. you 
obtain curves like those shown on the diagram, They 
attest the distribution of the magnetic forces in the 
external space. The magnetism running internally 
through the body of the iron begins to leak out side- 
ways, and finally all the rest leaks outin a great tuft 
at the end. 

These magnetic lines pass round to the other end, 
and there go in again, and the place where the steel is 
internally most highly magnetized is this place across 
the middle, where externally no iron filings at all 
stick toit. Now we have to think of magnetism from 
the inside and not the outside. This magnetism 
extends in lines, coming up to the surface some- 
where near the ends of the bar, and the filings 
stick on wherever the magnetism comes up to the 
surface. They do pot stick on at the middle part of 
the bar, where the metal is really most completely 
vermeated through and through by the magnetism. 

here are a larger number of lines per square centi- 
meter of cross section in the middle region where none 
cowe up to the surface, and no filings stick on. Now, 


ARMATURE. 


If you were going simply by the square inches, you 
would say this square end will stick on tighter, it has 
more gripping surface. But, as a watter of fact, the 
other sticks tighter. Why? We are dealing here with 
a magnetic cirenit. There is a certain total magnetic 
reluctance all round it, and the whole number of mag- 
netic lines generated in the cirenit depends on two 
things—on the magnetizing force and on the reluct- | 


ance all round, and saving a little leakage, it is 
the same number of magnetic lines which come 
through at B as go through at A. Bat here, | 
owing to the fact that there is at B a better 


contact at the middle than at the edges of the 
pole, the lines are crowded into a smaller space, and 
therefore at that partienlar place B,, the number of 
lines per square inch runs up higher, and when yon 
square the larger number, its square becomes still 
larger in proportion. In comparing the square of 
smaller B, with the square of greater B., the square of 
the smaller B, over the larger area turns out to be less 
than the square of the larger B, integrated over the 
smaller area. I: is the law of the square comingin. | 

As an example take the case of a magnet pole form- 
ed on the end of a piece of round iron 1°15 ineh in dia- | 
meter. The flat pole will have 1°05 inches area. Sup-| 
pose the magnetizing forces are such as to make 
B, = 903,000, then, by Table VI., the whole pull will be 


we may explore the leakage of magnetic lines at 
various points of the surface of the magnet by the 
method of traction. We can thereby arrive at a kind 
of measure of the amount of magnetism that is leak- 
ing, or, if you like to call it so, of the intensity of the 
“free magnetism” at the surface. I do not like to 
have to use these ancient terms, because they ——o- 
the ancient notion that magnetism was a fluid, or, 
rather, two fluids, one of which was plastered on at one 
end of the magnet, and the other at the other, just as 
you might put red paint or blue paint over the ends. 
I only use that term because it is already wore or less 
familiar. Here is one of the ways of experimentally 
exploring the so-called distribution of free magnetism. 
The method was, I believe, originally due to Placker, 
at any rate, it was much used by him. This little piece 
of apparatus was arranged by my friend and predeces- 
sor, Professor Ayrton, for the purpose of teaching his 
students at the Finsbury College. Here is a barmag- 
net of steel marked in centimeters from end to end. 
Over the top of it there is a little steelyard, consisting 
of a weight sliding along an arm At the end of that 


| steelyard there is suspended a small bullet of iron. If 


we bring that bullet into contaet with the bar wagnet 


‘anywhere near the end. and equilibrate the pull by 


sliding the counterpoise along the steelyard arm, we 
shall obtain the definite pull required to detach that 
piece of iron. The pull will be proportional. by Max- 
well’s rule, to the square of the number of magnetic 
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lines coming up from the bar into it. Shift the magnet 
on a whole centimeter, and attach the bullet a little 
further on. Now equilitrate it, and we shall find it 
will require a rather smaller force to detach it. Try it 
agaio, at points along from the end to the middle The 
greatest force required to detach it w be found at 
the extreme corver, and a little less a little way on, 
and so on, until we flud at the middle the ballet does 
not stick on at all, simpiy because there are here no 
magnetic lines leaking. The mwethod is not perfect, 
because it obviously depends on the magnetic pro 
perties of the little bullet, and whether mach or little 
saturated with magnetism. Moreover, the presence of 
the bullet perturbs the very thing that is to be meas 
ured. Leakage into air is one thing, leakage into air 
pertarbed by the presence of the little ballet of iron 
which invites leakage into itself, is another thing it 
is an imperfect experiment at the best, bat a very in 
structive one. This method has been used again and 
again in various cases for exploring the apparent mag 
netism on the surface. I shall ase it hereafter, resery 
ing the right to interpret the result by the light of the 
law of traction I now pass to the consideration of 
the attraction of a waguet on a piece of iron at a 
distance. And here I come to a very delicate and com. 
plicated question, What is the law of force of a mag 
net—or electromagnet—acting at a point some distance 
away from it? I] have a very great controversy to 
Wage against the common way of rewarding this, The 
usual thing that is proper to say is that it all depend. 
on the law of inverse squares. Now, the law of inverse 
squares is one of those detestable things needing to be 
abolished, which, although it may be true in abstract 
mathewatiecs, is absolutely inapplicable with respect 
to electromaguets The only use, in fact, of the law of 
inverse squares, with respect to electromagnetism, is 
to enable you to write an answer when you want t 
pass an academica!l examination, set by some fossil 
examiner, who learned it years ago at the anuiversity 
and never tried an experiment in his life to see if it 
was applicable to ap electromagnet lu academical 
examinations they always expect you to give the law 
of inverse squares. What is the law of inverse squares 
We had better understand what it is before we con 
demn it. It is a statement to the following effect 
that the action of the magnet (or of the pole some 
people say), at a point at a distance away frow it, 
varies inversely as the square of the distance from the 
vole. There is a certain action at one inch away 
Jouble the distance. The square of that will be four 
and, inversely, the action will be |. At double the 
distance the action is }. At three times the dis 
tance the action is }, and so on. You just try it 
with any electromaguet Nay, take any maguet you 
like, aa unless you hit upon the particular case, I be 
lieve you will find it to be universally untrue Ex 
periment does not prove it. Coulomb, who was sap 
posed to establish the law of inverse squares by means 
of the torsion balance, was working with long thin 
needles of specially hard stee!, carefully magnetized, so 
that the only leakage of magnetism from the magnet 
might be as nearly as possible leakawve in radiating 
tufts at the very ends. He practically bad point poles 
When the only surface magnetism is at the end faces 
the magnetic lines leak out like rays from a center, in 
radial lines. Now the law of inverse squares is never 
true except for the action of points It is a ** point” 
law. If you could get an electromagnet or a magnet 
with poles so small in proportion to its length that you 
can consider the en! face of it as the only place 
through which magnetic lines leak up into the air, 
and the ends themselves so small as to be relatively 
mere points; if, also, you can regard those end faces 
as something so far away from whatever they are go 
ing to act upon that the distance between them shall 
be large compared with their size, and the end itself 
so small as to be «a point, then, and then only, is the 
law of inverse squares true. Lt is a law of the action 
of points; What do we find with electromagnets * We 
are dealing with pieces of iron which are not infinitely 
long with respect to their cross section, and generally 
possessing round or square end faces of definite magni 
tude, which are quite close to the armature, and 
which are not so inflnitely far away that you can con 
sider the polar face a point as compared with its dis 
tance away from the object upon which it is to act 
Moreover, with real electromagnets there is alwavs 
lateral leakage. The magnetic lines do not all emerge 
from the iron through the end face. Therefore, the law 
of inverse squares is not applicable to that case What 
do we mean by a pole, in the first place? We must 
settle that before we can even begin to apply any law 
of inverse squares. When leakage occurs all over a 
great region, as shown in this diagram, every portion 
of the region is polar. The word polar simply means 
that you have a place somewhere on the surface 
of the magnet where filings will stick on; and 
if filings will stick on to a considerable way 
down toward the middie, all that region must be 
considered polar, though more strongly at some parts 
than at others. There are some cases where you can 
say that the polar distribution is such that the 
magnetism leaking through the surface acts as if 
there were a wagnetic center of gravity a little way 
down, not actually at the end. But cases where you 
can say there is such a distribution as to have a mag 
netic center of gravity are strictly few. When Ganss 
had to wake up his magnetic measurements of the 
earth, to describe the earth’s magnetism, he found it 
absolutely impossible to assign any definite center of 
gravity to the observed distribution of magnetism 
over the northern regions of the earth, that. indeed 
there was not iv this sense any definite magnetic pole 
to the earth at all. Nor is there to our magnets 
There is a polar region, but not a pole. And if there 
is no center of gravity of the surface magnetism that 
ou can call a pole from which to measure distance. 
ow about the law of inverse squares? Allow me to show 
you an apparatus Piz. 27), the only one | ever heard 
of in which the law of inverse squares is true. Here is 
a very long thin magnet of steel, about 3 ft. long, very 
carefully magnetized so as to have no leakage until 
quite close ap to the end The consequence is 
that for practical purposes you may treat this 
asa wagnet having point poles, about an inch away 
from the ends. The south pole is upward. and 
the north pole is below, resting iu a groove in a 
base-board which is graduated with a seale, and is set 
in a direction east and west. | use a long waxnet, and 
keep thesouth pole well away, so that it shal! not per- 
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turb the action of the north pole, which, being smali, | reluctance in the path of the magvetic lines is that of 
I ask to be allowed to consider as a point. Iam goimg/ the iron, and this reluetance we know to be +mall. 
to consider this point as acting on a small compass |Cowpare Pig. 29 with Fig. 30, which represent« a di- 
needle suspended over a card under this glass case eon-| vided ring with air gaps in between the severed ends. 
stituting a little magnetometer, If thie were properly | Now air is a less permeable mediam for magnetic lines 
arranged io a room free from all other magnets, and | than iron is, or, in other words, it offers a greater mag- 
set so that that needle shall point north, what will be/ netic relactance. The magnetic permeability of iron 
the effect of having the north pole of the long magnet | varies, as we know, beth with its quality and with the 
at sowe distance eastward It will repel the north | degree of magnetic saturation. Reference to Table IIL 
end aod attract the south, oroducing a certain deflee- shows that if the iron has beew magnetized up so as to 
tion which we can read off: reckoning the foree which 
causes it by calculating the tangent of the angle of the, 
deflection. Now, jet us wove the north pole (regarded 


27.—APPARATUS TO ILLUSTRATE THE Fie. 28 —-CLOSED MAGNETIC CIRCUIT. 
LAW OF INVERSE SQUARES 


carry 16.000 magnetic lines per square centimeter, the 
permeability at that stage is about 820. Iron at that 
stage conducts magnetic lines 320 times better than 
air does; or air offers 320times as much reluctance to 
magvetic lines as iron (at that stage) does. Sothen the 
reluctance in the gaps to magnetization is 320 times as 
| great as it would have been if the gaps bad been filled 
great, compared with the size of the pole; secondly, | 2? With iron. Therefore, if you have the sale wag- 
the pole is practically concentrated at a point ; third- betizing coil with the same battery at work. the introdue- 
ly, there is only one pole acting ; and, fourthly, this | tion of air the magnetis 
inagnet is of bard steel, and its magnetism in no way | have the resuli of decreasing the number of 

: | magnetic lines that flow round the circuit. But this 


depends on the thing it is acting on, bat is constant. 
I have carefully made such arrangements that the other first effect itself produces a second effect. There are 


pole shall be in the axis of rotation, so that its action | 
on the needle shall have po horizontal component. | 
The apparatus is so arranged that whatever the posi- 
tion of that north pole, the south pole, which merely 
slides perpendiculariy ap and down on a guide, is ver- 
tically over the needle, and therefore does not tend to) 
turn it round in any direction whatever. With this 
ipparatus one can approximately verify the law of in- 
verse squares. But this is not like any electromagnet 
ever used for any useful purpose. You do not make 
electromagnets long and thin, with point poles a very 
large distance away from the place where they are to 
act. No; you use them with large surfaces close up to 
their armature. 

lhere is yet another case which follows a law that is 
not a law of inverse squares. Suppose you take a bar 
inagnet, bot too long, aud approach it broadside on 
toward a smail compass needle, Fig. 28. Of course, you 


4 point) nearer or farther, and study the effect Sup- 
pose we halve the distance from the pole to the indieat- 
ing needle, the defleeting force at half the distance is 
four times as great; the foree at double the distance is | 
one-quarter as great W herefore Because, tirst, we 
have taken a case where the distance apart is very 


Fie, 3#0.—DIVIDED MAGNETIC CIRCUIT. 
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| fewer magnetic lines going through the iron. Conse- 
_quently if there were 16,000 lines per square centimeter 
before, there will now be fewer—say ouly 12,000 or so. 

; Now refer back to Table III., and you will find that 
. when B is 12,000 the permeability of the iron is not 320, 
' but 1,400 or so. That is to say, at this stage, when 

; | the magnetization of the iron has been pushed only so 
| far, the magnetic reluctance of air is 1,400 times greater 
than that of iron, so that there is a still further throt- 

| thing of the magnetic circuit by the reluctance so offer- 

_ ed by the air gaps. 

Fia 28.—DEFLECOTION OF NEEDLE CAUSED Apply that to the case of ap actual electromagnet. 
BY KBAR MAGNET BROADSIDE ON. | Here is a diagram, Fig. 31, representing a horseshoe 


know as s00u as you get near the compass needle | 
it turns round. Did you ever try whether the effect 
is inversely proportional to the square of the distance 
reckoned from the middle of the compass needle to the 
middle of the magnet? Do vou think that the deflec- 
tions will vary inversely with the squares of the dis- 
tances’ You will find they do not. When you place 
the bar magnet like that, broadside on to the needle, 
the deflections vary as the cube of the distance, not the 
square. 

Now, in the case of an electromagnet pulling at its 
armature at a distance, it is utterly impossible to state 
thelaw in that misleading way. The pull of the elec- 
tromagnet on its armature is not proportional to the 
distance, nor to the square of the distance, nor to the 
cube, nor to the fourth power, nor to the square root, 
nor to the three-halfth root, nor to any other power of 
the distance whatever, direct or inverse, because you 
find, asa matter of fact, that as the distance alters, 
sowething else alters too. If your poles were always 
of the same strength, if they did not act oD One another. 
if they were not affected by the distance in between, | 
then some such law might be stated. If we eould al-! 
Ways say, as we used say in the old lancuage, “‘at that | 
pole.” or “at that point there are to be considered Fie. 31.—ELECTROMAGNET WITH AKMATURE 
many units of magnetism. and at that other place so | IN CONTACT. 
many units, and those are going to act on one another; | 
then you could, if you wished. caleulate the force by | 
the law of inverse squares. But that does not corre-| electromagnet with an armature of equal section in 
spond to anything, in fact, because the poles are not | contact with it. The actual electromagnet for the ex- 
points, and further, the quantity of magnetism on periment is here on the table. You can calculate out 
them is not a fixed quantity. As soon as the iron arma-_, from the section, the length of iron, and the table of 
ture is brought near the pole of the electromagnet there | permeability, how many ampere turns of excitation 
is a mutual interaction; more magnetic lines flow out) will produce any required pull. But now consider 
from the pole than before, because it is easier for that same electromagnet, as in Fig. 32, with a small air 
magnetic lines to flow through iron than through air. | gap between the armature and the polar faces. The 
Let us consider a little more narrowly that which bap-| same circulation of current will not now give you as 
pens when a layer of airis introdaced into the magnetic | much magnetism as before, because you have interpo+ 
cireuit of an electromagnet. Here we have (Pig. 29) a/ ed air gaps ; and by the very fact of putting in reluct- 
closed magnetic cirenit. a ring of iron, uncut, such as | ance there, the number of magnetic lines is reduced. 
that on which we experimented last week. The only Try, if you like, to interpret this in the old way by 
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the old notion of poles. The electromagnet has two 
poles, and these excite induced poles in the opposite 
surface of the armature, resalting in attraction. If you 
double the distance from the pole to the iron, the mag- 
netic foree (always supposing the poles are mere points) 


will be one-quarter, hence the induced pole on the’ 


armature will only be one-quarter as strong. But the 
pole of the electromagnet is itself weaker. How mach 
weaker? The law of inverse squares does not give you 
the slightest clew to this all-important fact. If you can- 


Fie. 32.—ELECTROMAGNET WITH AIR GAPS 
ONE MILLIMETER WIDE. 


not say how much weaker the primary pole is, neither 
ean you say how much weaker the induced pole will be, 
for the latter depeuds upon the former. The law of | 
ames squares in a case like this is absolutely mislead- | 
ng. 
Moreover, a third effect comes in. Not only do you 
cut down the magnetism by waking an air gap, but 
you have a new consideration to take into account. 
use the magnetic lines, as they pass up through 

one of the air gaps along the armature, down the air 
gap, at the other end, encounter a considerable reluct- 
ance, the whole of the magnetic lines will nut go that 
way;a lot of them will take some shorter cut, al- 
though it may be all through air, and you will have. 
sowe leakage across from limb to limb. I do not say | 
you never have leakage under other circumstances ; 
even with an armature in apparent contact there is, 
always acertain amount of sideway leakage. It de- 
pends on the goodness of the contact. And if you 
widen the air gaps still further, you will have still | 
more reluctance in the path, and still less magnetism, 
and still more leakage. Fig. 33 roughly indicates this 
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it in so that only the eod was introduced—in the mwan- 
per lam vow illustrating to you on the table—the de- 
flection increased from 23° to 37°; but when he pushed 
the iron right home into the gun barrel, it went back 
to nearly 23° How do you account for that? He had 
unconsciously increased its facility for leakage when 
he lengthened out the iron core. And when he pushed 
the rod right home into the barrel, the extra leakage 
which was due to the added surface could not and did 


'mot occur. There was additional cross section, but 


- 


= 


leireuit of 


Fig. 34. 


what of that’ The additional cross section is practi- 
eally of no account. You want to force the magnetism 
across sowe 20 inches of air which resists from 300 to 
1,000 times as much as iron. What is the use of don- 
bling the section of the iron? You want to reduce the 
air reluctance, and you have not reduced the air by 
putting a core into the tube. 


There is a paradoxical experiment which we will try 


next week, that illustrates an important principle. If 
you take a tubular electromagnet and put little pieces 
of iron into the ends of the iron tube that serves as 
core, and then magnetize it, the little pieces of iron 
will try to push themselves out. There is always a 
tendency to try and increase the completeness of the 
magnetic cirenit ; the circuit tends to rearrange itself, 


|so as to wake it easier for the magnetic lines to go} 


round. 


Here is another paradoxical experiment. | have here! 


a bar electromagnet, which we will connect to the | 
wires that bring the exciting current. In front of it, 

and at a distance from one end of the iron core, isa} 
smal! compass needle with a feather attached to it as/ 
a visible indicator, so that when we turn on the cur- 

rent the electromagnet will act on the needle, and you 

will see the feather turn round. It is acting 

there at a certain distance. The magnetizing force | 
is mainly spent, not to drive magnetism round a! 
iron, but to foree it through the air, 
flowing from one end of the iron core out into the air, 
passing by the compass needle, and streaming round 
again, invisible, into the other end of the iron core. 
It ought toincrease the flow if we can in any way aid the 
magnetic lines to flow through the air. How can I aid 
this flow’ By puttingon something at the other end 
to helpthe magnetic lines to get back home. Here is 
a flat piece of iron. Putting it on here at the hinder) 
end of the core ought to help the flow of magnetic 
lines. You see that the feather makes a rather larger 
excursion. Taking away the piece of iron diminishes 
the effect. So also in experiments on tractive power, 
it can be proved that the adding of a mass of iron at 

the far end of astraight electromagnet greatly increases | 
the pulling power at the end that you are working | 
with ; while, on the other hand, putting the same piece 
of iron on the front end asa pole piece greatly dimin- 
ishes the pull. Here, clamped to the table, is a bar 
electromagnet excited by the current; and here is a 
small piece of iron attached to a spring balance, by 


THE PRIMULINE PROCESS. 


A NEW PHOTOGRAPHIC PRINTING PROCKESS— 
| DIRECTIONS FOR WORKING. 


|  PRIMULINE is the sodium salt of the sulphonic acid 
derived from a base which appears to be dehydrothio- 
toluidine, or a condensation Sesbenties of this amine. 
This new color of the coal tar series is now used asa 
starting point in producing several tints on calico, and 
although it is not necessary for us to enter into any 
elaborate discussion as to the chemical! constitution of 
the benzene derivatives, we may point oat that the 
new body can be regarded as a derivative of cresol, 
C,H,HO. the next homologue above phenol or carbolic 
acid ; or one may regard it as a substitution and con- 
densation product of toluidine, C.H,H,N, the base 
standing next above aniline in the homologous series— 
wethyl-aniline, in fact, C,H.CH,H.N. Just in the 
same way cresol way be regarded as mwethyl-phenol, 
C.H.CH,HO. A sulphonic acid may be looked upon 
as sulphuric acid, SO,HOHO, in which one of the 
hydrexy!l groups, HO, is replaced by a monovalent 
radical. Thus, phenyl sulphonic acid would be 
SO.C.H.HO ; but in the case of a divalent radical like 
ethylene, C,H,, two of hydroxyl in two of sulpharie 
acid are replaced, and we obtain ethylene di-sulphonie 
acid (SO,HO).C,H,. Sulphonie acids can be obtained 
by several generic reactions, the most common of which 
is heating the hydride of the radical with ordinary or 
fuming sulpbaric acid. As an example, we may refer 
to the production of phenyl-sulpbonie acid by the re- 
action of benzene and sulphuric acid—thus, C,H,H+ 
H,80,=80,C,H,HO+H,0. 

We propose bow to give working details of the 
primuline process as applied to the production of 
prints on calico, but the same details will serve for 
working on paper if the difference in texture be taken 
into account, and the manipulation be modified accord- 
ingly. At the same time, we may remark that there 
appears but little inducement to use primuline for 
paper prints. 

Ove hundred and fifty grains of commercial primu- 
line are heated to the boiling temperature with ten 
ounces of water, a glass flask or beaker beated ona 
sand bath being used. The liquor is now poured off 
| from any undissolved matter, on sheets of calico laid 
in a porcelain dish, the above quantity of dye being 
sufficient for sixteen pieces of rather thin calico, whole 
plate size. When in the dye, the sheets should be con- 
stantly turned over, one by one, as in toning prints, 
and if kept moving in the warm dye for ten minutes 
they will be sufficiently stained. The dish should be 
| kept warm during the operation of dyeing. 

When ordinary calico from a draper’s shop is used, it 
is necessary to boil it in water and thoroughly knead 
or “dolly” it to remove the dressing, a troublesome 
operation, which is avoided when one can obtain clean 
calico from a print works. 

The dyed calico is now rinsed in water, wrung ont, 
and the pieces are immersed singly in the following 
solution, the quantities being reckoned for the sixteen 
pieces, whole plate size : 


Commercial nitrite sodium........ 100g. 
Commercial hydrochloric acid... .. fl. o7. 


The nitrite of sodium can be obtained from an ope- 
rative chemist, or it may be readily prepared in a suffi- 
cient state of purity by heating nitrate of sodium to 
low redness in a silver or porcelain capsule till the loss 
in weight is a little more than corresponds to the re- 


action: 
NaNO,=0+ NaNO, 
(85) (16) (69) 


Care must be taken that the nitrate is quite dry when 
the first weighing is made. 

Under these circumstances the primuline in the cloth 
will rapidly change into a corresponding diazo deriva- 
tive, the fabric taking at the sawe time a reddish 
brown tint. It is now sensitive to light, exposure 
serving to destroy the azo derivative, and so prevent 
its reaction with certain * developers,” and it will thus 
be seen that the process is one giving a positive from a 
positive. 

The pieces of cloth should be turned over a few 
times in the nitrite bath, and they are then rinsed sev- 
eral times in water to remove tie free hydrochloric 
acid ; after which they are laid in a blotting folio to 
dry. Overdrying with heat is undesirable, as tendi 
to lower the sensitiveness, and, moreover, it w 
sg any trace of hydrochloric acid to react on the 

r. 

The exposure is, perhaps, rather less than for ordi- 

nary albumenized per, and its progress is indicated 


means of which I can measure the pull required to de- 
jtach it. With the current I am employing, the pull is 
jabout 2'¢ Ib. I now place upon the front end of the 
|eore this block of wrought iron; it is itself strongly 
further stage. The armature will be far less strongly | held on; but the pall which it itself exerts on the small 
pulled, because, in the first place, the increased reluet- Piece of iron is small. 


33. 


ance strangies the flow of wagnetic lines, so that there 


to detach it. I now remove the iron block from the 


| by the bleaching of the reddish brown azo body toa 
|dingy yellow; and to get the full v which the 
method is yielding, it is necessary to ve originals 
which are somewhat denser than are required for most 
other analogous copying methods, Indeed, we may at 


Less than half a > suffices | once say that the method appears to us to be more 


suitable for copying from very dense tracings, or such 


are fewer of them in the magnetic cireuit; and, in the front end of the core, and place it upon the hinder | opaque objects as leaves and twigs of plants, than from 


second place, of this lesser number only a fraction reach 
the armature because of the increased leakage. When 
you take the armature entirely away, the only mag- 
netic lines that zo through the iron are those that flow 
by leakage across the air from one limb to the other. 
This is roughi¥ illustrated by Fig. 34, the last of this 
set. 


across from limb to limb is always a waste 
of the magnetic lines, so far as useful purposes are 
concerned. Therefore it is clear that. in order tostudy 
the effect of introducing the distance between the armw- 
ature and the magnet, we have to take into account 
the leakage ; and to calculate the leakage is no easy 
matter. There are so many considerations that occur 
as to that which one has to take into account, that it 
is not easy to choose the right ones and leave the wrong 
ones. Calculations we must wake by and by—they 
will be added as an appendix to this lecture—but for 
the moment experiment seems to be the best guide. 

I will therefore refer, by way of illustrating this ques- 
tion of leakage, to some experiments made by Sturgeon. 
Sturgeon had a long tubular electromagnet made of a 

iece of old wasket barrel of iron wound with a coil; 
be pat a compass needle about a foot away, and ob- 
served the effect. He found the compass need!e de- 
flected about 23°; then he got a rod of iron of equal 
length and put it in at the end, and found that putting 


| iron was placed across the front end of the core; but 


| crease the the other end was patent- 


jend. And now I find that force required to detach 
the small piece of iron from the front end is about 34, | 
|Ib., instead of 24¢ 1b. The front end exerts a bigger 
‘pull when there is a mass of iron attached to 
the hinder end. Why? The whole iron core, includ- 
ing its front end, becomes more highly magnetized, 
because there is now a better way for the magnetic 
lines to emerge at the other end and come round to 
this. In short, we have diminished the magnetic re- 
luctance of the air part of the magnetic cirenit, and the 
flow of magnetic lines inthe whole maguetie cireuit is 
thereby improved. So it was also when the mass of 


the magnetic lines streamed away backward from its 
edges ; and few were left in front to act upon thesmall 
| bit of iron. So the law of magnetic circuit action ex- 
|plains this anowalous behavior. Facts like these 
| have been well known for a long time to those who have 
|studied electromagnets. In Sturgeon’s book there 
is a remark that bar magnets pull better if they are 
jarmed with a mass of iron at the distant end, t 
Sturgeon did not see what we now know to be 
explanation of it. The device of fastening a mass of 
jiron to one end of an electromagnet ip order to in- 


ed by Siemens in 1 
(To be continued.) 


ordinary half tone positive trans or the com- 
paratively light tracings which are often employed in 
making reproductions by the Pellet process (eyanofer). 
When the sensitive material permeates the w sob- 
stance of the support, as in ease of -loth sensitized 
as now directed, it is extremely that the orig- 


necessary 
| inal should be dense and opaque in order that the li 


may decompose the sensitive azo bedy all through the 
substance of the fabric ; should, however, the original 
not be so completely opaque as to allow of this, it is an 
advantage to give the back of the cloth a short expo 
sure to light—say, equal to one-fifth or one-sixth of the 
total exposure. This clears the ground at the back, 
and does not sensibly affect the vigor of the seen 
Before development, it is well to thoroughly wet 

cloth and wring out the excess of water, otherwise, in 
order to secure equal action all over, it may become 
necessary to wring it out while saturated with the de- 
veloper—a course not al ways agreeable, especially when 
the naphthylamine developer is used ; this base having 


a very persistent and characteristic odor, which Dr. A. 
W. n used to describe in his lectures as agree- 
able and resembling nvarcissus,” although one of the 
new reporters of the recent British Association 


meeting characterizes the odor simply as “ evil.” 
The folio developers have, among others, been 
indicated by Messrs. Green, Cross & Bevan, although 
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as far as we know they have given no definite instruc- , 
tions for compounding developers, an omission which 
we now supply 

Developer for Ked, | 


Beta-naphthol gr. | 
Caustic soda or potash .. Wer 
Water ..... 


The alkali is dissolved in « small quantity of the 


water, rubbed ap in a mortar with the naphthol, and 
the rest of the water is now added 
Developer for Orange 
Resorein WO yr 
Dissolve and add 
Caustie potash or soda ........ gr 
Developer for Purple 
Alpha-vaphthyiamine (ordinary naph 
thylamine) OO gr 
Commercial hydroehiorie acid 1 fh. cle 


Mix the naphthylamine aud the acid in a mortar and | 
add 


Other developers containing phenols, amido phenols 
aud alkaline salts of sulphonic acids of phenols have 
been indicated by Messrs. Green, Crowe & Bevan, but it 
is sufficient to vive the above selection of developers 
compounded from tngredieuts to which they refer 
The strangest thing, however, is that we eannot find 
any mention of the use of such beuzene derivatives as 
are strictly in range with the chemicals they indicate, 
and are now in every day use by photographers tor de 
veloping purposes We allade more expecially to the 
sodium salt of amido 
weid which is sold under the name eikonoyen, pyro 
wallic acid or pyrogalio!, and hydroquinone. two of 
which, at any rate, we flad not only to have a power 
ful developing action on the azotized primuline image 
but to possess very evident advantages over the de 
velopers made with the ingredients indicated Sy Messrs 
(jreen, Cross & Bevan, advantages so notable that for 
much of such commercial work as the method is cap 
able of, they will probably be employed to the exelu 
ston of others 
The following are the developers made up with 
eikonogen and pyro” respectively 


Developer for Ink Black Tones 


Kikonogen WO yr 


Grind the eikonogen in a mortar, add the water 
put in the exposed cloth and keepall iu motion till the 


development is complete. to this case the dissolving 
of the “eikonogen” and the development of the im 
age proceed simultaneousiv, The white, crystallized 


“eikonogen should be used 


Deve lopes for Brown Tomes 
Water. 10 


In every case the ful! density is completely brought 
out by the developing solution in few minutes, and the 
development being fluished no Ixing is necessary, mere 
washing being required to remove such soluble che- 
micals as remain; but after rinsing, it is desirable 
to wash in soap and water, as this serves to clear the 
ground somewhat and brighten the image lroning 
between sheets of paper, best done before the prints 
are absolutely dry, is desirable 

We experience especial satisfaction in having given 
marticulars of a developer capable of producing the 
ink black tones which were referred to as so desirable 
when the primuline process was brought before the 
Photographic Society, and we would point out that 
whatever patent claims Messrs. tireen. Cross & 
Bevan may have on the process generally, it os 
quite diflealt to suppose that such claims can 
veover the use of the “eikonogen developer, unless 
indeed this agent is distinctly specitied in some claim 
not yet published. It may be pointed out that no 
general claim, snch phenol derivatives,” or “ aro 
matic sulphonic acids,” can be valid unless every 
thing included under such heading will serve the 
purpose, We way incidentally mention that we have 
experimented with other developing agents than 
“eikonogen and “pyro.” among which we may men 
tion orein (a substance homologous with the resorein 
used by Messrs. Gireen, Cross & Bevan) acd cateechu 
buat we do not consider these to have such cdetinite ad 
Vantage over the developers indicated by Messrs 
Green, Cross & Bevan as to justify our giving them 
that prominence we have given to eikonogenu and 
“pyro.” 

There is much vet to be said about the various appli 
eations and wodificeations of the primuline process, 
especially as regards the fastness to light of the various 
tints. We are now making experiments which seem 
calculated to cast a completely new light on the 
method.—Br. Jour. of Photo 

Nork.—The process ix patented England by 
Messrs, Green, Crow & Bevan.—Ep. 
AMERICAN SUPPLEMEN' 


MILITARY SIGNALING 


THK practical field work of the First and Second 
Brigade Signal Corps, as displayed this vear at the 
State camp at Peekskill, has aroused among National 
Guardsmen a fresh interest in military signaling From 
potuts niles apart the signalmen readily communicated 
with one another day or night by the aid of flags, helio- 
graphs, and torches 

Signaling in some siople forms of very limited appli 
eation Was practiced in remote ancient times Fire by 
night and smoke by tinv were the most common means 
of transmitting intelligence. and long distances were 
eovered by relays or repetitions from tower to tower or 
mountain top to mountain top Night sivnals were 
more generally used because fire was more readily and 
certainly distinguishable at a given distance than 
auoke. In this way news of victory or of defeat, or 
of the approach of friends or enemies, was signaled 
in & Manver previously agreed upon. ' 


The first alphabetical plan of signaling of whieh| 


there is record is known as the system of Pulybius, 


|after the Greek general and historian of that name, in 


whose writings a deseription of it is found. This sys- 


| tem was used ax early as the third centary B. C. It was 


very simple and ingenious, and for one purpose and 
another it has continued in use to the present day. The 


letters of the alphabet, English letters being here sub- | 


stituted for Greek, were arranged io columus as follows: 


of the post reproduced the positions of the movable 
arms, and enabled the operator to adjust them easily 
and quickly. Chappe'’s apparatus was calied a tele 
graphe. 

The alphabet used with Chappe’s apparatas is shown 
below : 


CHAPPE'S ALPHABET. 


lhe letters sigualed to the distant observer were in- | 


dieated by lights shown at the signaling station. The 


| signaling apparatus Was something like this : 


= 


— — 


SEMAPHORES OF POLYBIUS. 


\t each signaling station two close fences or screens, 
each about ten feet in length and about six feet in 
heuht, were built. The torches were hidden behind 
these sereens, and, when used as signals, they were 
shown above them. The letters were marked on five 
posts or tablets, which were set together in their proper 
order between the fences. At each station, also, was 
an optical instrument of two tubes set close together, 
and so arranged that looking through both tubes at 
once both fences at the communicating station could 
be seen, while through one tube only the right hand 
fenee, and through the other only the left hand fence 
at that station was visible. The use of this appliance 
Was Necessary to determine on which side the distant 
lizhts were shown, for at night the fences were invisi 
ble. In signaling two torches were first held up to 
attract the attention of the station with which it was 
desired to communicate, and that station answered 
with a like signal, When communication had thus 
been established, the sending of the message was begun. 

Lights displayed above the left hand fence at the 
sending station indicated the number of the letter post 
or column ; lights shown above the right hand fence 
designated the letter. Thus the showing first of one 
light on the left of the sending station indicated the 
tirst column, and then the showing of one light on the 
right of the sending station indicated the first letter in 
that column, the letter a. Four lights shown at the 
left indieated the fourth column. and then five lights on 
the right indicated the fifth letter of that column, the 
letter? In this way the words were spelled out. 

With a sofficient namber of skilled signalmen, a con- 
siderable degree of rapidity was attained, and by 
means of relay stations messages were sent to compara 
tive distant points. This system, with’somwe variations 
in the detail of application, appears to have come into 
general use among the armies of the East. There was 
an elaboration of the system in the use of brief codes 
of words and phrases to expedite the sending of mes- 
sages, but this elaboration was not extensive 

Through the course of the Roman empire history 
has ineidental reference to signaling, but no record 
of marked improvement in methods ; and through the 
widdle ages the history of signaling 1s almost entirely 
obscure 

There was, in facet, bat little or no material advance 
until the latter part of the eighteenth century, when 
the art of signaling received an increasing share of at- 
tention, and a growing interest led to the making of 
many experiments. In France, in 1792, Claude Chappe 


CHAPPE'S SEMAPHORE. 


perfected a semaphore that marked a great advauce in 
signaling. It was the first apparatus by which long 
sentences could be transmitted readily. and in a mea- 
vure it brought the transmission of intelligence by sig- 
nals to the perfection of a language. for it had an 
alphabet of itsown. Chappe’s system was for use by 
day only. Attached to the upper end of an upright 
fixed post was a wooden bar fourteen feet long that 
could be moved on a pivot at its center. Attached to 
each end of this movable bar was a shorter bar, which 
also was movable on a pivot. These three movable 
bars were so geared and connected with a erank by 
palleys that they could be moved to and held each at 
any angle by an operator who stood at the base of the 
tixed upright post. A miniature apparatus at the foot 


Chappe’s machines were set on housetops, towers, 
hills, and other elevated points. Each station was pro- 
vided with telescopes. he distance ordinarily cov- 
ered between two machines Was ten ot twelve miles, 
Long and important telegraph lines were operated by 
this system by establishing repeating’ stations. Three 
words or more Were sent in a winute, and by the use of 
vocabularies and word and phrase signals higher speed 
was attained. The machines were set close enough 

|together to insure successful operation in ordinary 

| weather, and under exceptionally favorable weather 

conditions some stations were skipped, thus expediting 
itransmission. Under some weather conditions trans 
| mission might be interrupted. 

Napoleon extended the lines that had been built un- 
der the republic and built new ones tothe frontier to 
connect bis arwies with the established system. He 
tried to make use of the Chappe system of signaling in 
active operations in the field, but it was too camber- 
some for such purposes. Napoleon tried other experi- 
mente in signaling. He made some use of flags for 
this purpose, but to what extent or with what results 
is not definitely recorded. Chappe’s system was used 
in the Crimea, and its use in France was not wholly 
abandoned until after the Crimean war. 

Chappe's snecess stimulated other inventors, and on 
all hands efforts were made to devise new methods and 
to improve and perfect the old methods of signaling. 
The Englist: were foremost in these efforts. In England 
was devised for night signaling a system with an a! pha- 
bet substantially like Chappe’s. In this night system, 
lights were secured to the angles of a triangular frame 
which tarned on a pivot. One fixed light was placed 
asa pointof reference by which the positions of the 
other lights could be determined. This was the first 
practical use of the modern night sigual. Early in this 
century there was invented in England a numerical or 
alphabetical flag system for paval signals. Messages 
were transmitted by the display of flags of different 
colors and shapes. This was the system used in 1805 
at the great battle of Trafalgar. 

The English continued to elaborate the flag system, 
and Capt. Marryat invented a system that was and is 
still used in the knglish navy. Other nations adopted 
the English system or formed alphabetical or numeri- 
cal systems of their own. Fora time all of these sys- 
tems were used almost entirely for naval purposes. 
Then the system was adapted for the use of commer- 
cial vessels, and soon the benefits that might attend 
the use of a system whereby ships of different uations 
could talk with each other were ‘discerned, and an in- 
ternational code was invented. This code, which was 
adopted about 1825, makes use of only those letters 
that are common to the alphabet of all languages. A 
is the only vowel used. Each nation has a code book 
in its own tongue, showing also its equivalents in the 
tongues of all pations using the code. Copious diction- 
aries of signals arranged on the same plan are used. 
system of night signaling by the ure of lanterns of 

| various colors was devised for use with the interna- 
| tional code. This system was not so wide in scope as 
the flag system, but it afforded a practical means of 
communication. Later a great advance in night sig- 
paling at sea was made possible by the invention of the 
portable fires or signal lights now in common use, 
means of the international code vessels of various na- 
tions are enabled to communicate with one another 
and with lighthouses and life-saving stations, and with 
any observer who may be provided with the code. 

In the United States, in 1844, Morse brought the elec- 
tric telegraph into use. The first line was built between 
Baltimore and Washington. The first formal message 
sent was, “ What hath God wrought!” The use of 
Morse’s great invention spread to all parts of the world, 
and as telegraph lines were extended they gradually 
supplanted all other devices for communicating by sig- 
nals on land. While flags had come into use as a means 
of signaling on the sea, there had been no flag system 
in use on the land, and down to 1860 no army of any 
nation had been provided with an adequate and effi- 
cient system of signaling suitable for active operations 
in the field. 

The modern system of wilitary signaling with flag 
and torch now in general use was invented by Albert 
J. Myer. It was first used in the army of the United 
States in 1860. It was soon afterward adopted by all 
nations that conduct warfare by modern methods. 

Albert J. Myer was born in Newburg, N. Y., in 1828. 
He died at Washington in 1880. He was graduated at 
Hobart College in 1847. He studied medicine at Buffalo, 
and was graduated in 1851. His graduating thesis was 

entitled “A Sign Language for Deaf Mutes.” After 
three years’ practice of his profession he was in 1854 
appointed an assistant surgeon in the army. In 1860 
he was appointed signal officer with the rank of major. 
He attained the rank of brevet brigadier-general, and 
after the establishment of the weather bureau he was 
known as “ Old Probabilities.” 

In 1851 Gen. Mver’s attention was first attracted to 
‘the consideration of signals for military and naval 
juses, After vears of study he evolved a plan of signal- 
‘ing that afforded a simple, sure and rapid weans 
; communication by the use of appliances few in num- 


ver, simple in operation, and so light that they could 
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be easily transported and readily used wherever sol- 
diers could go. For the cumbersome fixed apparatuses 
of the old systems he substituted a flag by day and a 
torch by night : for the signs of the old systems he 
substitated an alphabet of motions. The plans were 
submitted to the secretary of war, and in 1858 a board 
of officers was appointed to examine them. A favorable 
report followed. In his annual report for the vear 1859) 
the seeretary of war commended the plan to the atten- 
tion of Congress An appropriation of $2,000 was made 
for the manufacture or purchase of apparatus and 
equipment for field signals, and the law further pro- 
vided tor adding to the staff of the army one signal 
officer, with the rank of wajor of cavalry. On July 2, 
in60, Assistant Surgeon Myer was appointed signal offi- 
cer. On July 16, 1860, Major Myer was ordered tu re- 
port to Col. Fauntieroy, commanding the department 
of New Mexico, for duty. Later in 1860, in the cawm- 
pein against the Navajo Indians in northwestern New 

exico, the signal system was first put to its practical 
test and its usefulness was demonstrated. 

First practically tested in a wild country and under 
wany difficulties, the modern system of wilitary signal- 
ing was soon to find a far wider field of operations. On 
May 5, 1861, orders were issued relieving the signal offi- 
cer from duty in the department of New Mexico, and 
directing him to report at the headquarters of the 
army. Communication with New Mexico was not so 
speedy then as now. Major Mver arrived in Washington 
ov June 3. Officersand wen were detailed for instruc- 
tion in signal duty. The first signal camp of instruc- 
tion was opened at Fortress Monroe on , aol 10. On 
Jane 26 Fortress Monroe and the detached post of New- 
port News were placed in communication. That was 
the first signal service performed in the civil war. In 
the Confederate ariuy a corps of signalmen rendered 
effective service at the first battle of Bull Ran, July, 
1861. The signal system used was that invented by 
the signal officer of the United Statesarmy. The chief 
signal officer had learned the use of the system while 
an officer in the Federal service. 

While signaling had been to some extent used in di- 
recting the fire of guns and in other operations, its first 
use by the Union forces in actual battle was at Port 
Royal, S. C., in November, 1861. The value of the ser- 
vices rendered there was attested by both naval and 
military officers of the combined expedition. 

The signal flag first used was all white. Some objec- 
tion was raised to this because it was thought it might 
be mistaken for a flag of truce, and it was suggested 
that it be distinguished by a diagonal bar. It was not 
then deemed necessary to adopt the modification for 
that reason, but early ip the civil war flags especially 

for signal use were adopted. 


FLAGS AND TORCH. 


The flags generally used in active operations were 
four feet square. One was a white flag having at its 
eenter a red block sixteen inches square ; another flag 
was black, having a white block at its center ; another 
was red witha white block at its center. The white 
flag and the red flag were more commonly used than 
the black. There were provided also a six foot white 
flag with a red block two feet square at its center, a 
six foot black with a white block at its center, a two 
foot white flag witha red center eight inches square, 
and a two foot red flag with a white center. The square 
or block was adopted to distinguish the signal flag plain- 
ly from all other flags, the colors to afford the greatest 
degree of visibility by contrast with the background. 
The white flag was the one most used, being the one 
most distinetly visible against trees, grass, hills, and 
the greatest variety of background. The black flag 
was sometimes used against skies and clouds. 

The staff, which was used either for flag or for 
torch, was made in four jointed pieces, each four 
feet long and tapering from 144 inches at the batt to 
half aninch atthe tip. When the torch was used it 
was attached to the third joint, which was guarded 
with brass at its upper end. The tip was attached | 
when the flag was used. With either flag or torch one 
or more joints could be used as might be convenient 
or necessary. 

The torch was a copper cylinder 18 inches long and 
14g inehes in diameter, provided with a close fitting 
wick and filled with turpentine or other burning fluid. 
To each torch when in use was attached, near the top, 
a copper flame shade about two inches wide to prevent 
the flame from traveling down the side of the toreh and 
overheating it. The torch was attached to the staff 
by.clamp rings and screws. There was provided also a 
fvot torch, similar in cons truction to the flying torch, 
but halfan inch largerin diameter. In night signaling 
the form of the signalman cannot be seen at a distance, 
and it might be impossible for the observer to discover 
with certainty the direction of movement of the flying 
torch. The foot torch lighted and placed at the feet 
of the signalman serves asa point of reference by which 
the direction of movement of the flying toreh can 
readily be distinguished. Often a small fire kindled 
at the feet of the signalman was made to serve this 
purpose. 

When the signalman held the flying torch upright, 
the flame, when not blown by the wind, was eight to 
ten inches in height. When the torch was waved, it 
Sex into a flame of greater length, wakinga short 
trail. 


In signaling, the flag and the torch were used in the 
same manner; by making motions to the right, to the 
left, and to the front. The staff was held upright in 
froot of the signalman with the flag above his head. 


Each motion was from that upright ition down to 
the ground or to the level of the signalman’s feet if the 
signaling was done from an elevated place, and then 
without pause back to the upright position. Ordinari- 
ly flag or torch signals could be read by the aid of a 
field telescope at a distance of ten to fifteen miles. 


Various codes of signals, all based on the same prin- 
ciple, were devised. The one most used in the army 
was known as the general service code. In the latest | 
use of this code the flag motion to the right was num-'! 
bered 1. The motion to the left was numbered 2. haa 
motion to the trout was numbered 3. To describe them 
yet more briefly, the motions were known as signals | 
1, 2, 3. 

In the use of the general service code during the 


civil war the motion to the left was numbered 1, and 
the motion to the right was numbered 2, both exactly 
the reverse of the later system of numbering. After the 
war the numberiag was changed, and the ljwas wade to 
the right of the sending signalman, so that it might ap- 
pear on the left of the field of view of the receiver. 
where he would naturally look for the lesser number of 
a series, just as in an alphabet printed across a page 
we would naturally expect the letter A to appear on the 
left. The later arrangement is here given. Practi- 
cally it serves equally well to illustrate the system as 
used during the war. 

An alphabet of numerals was formed, and, as far as 
possible, so arranged that the letters most used might 


be signaled with the fewest possible movements. This 
is the alphabet of the general service code : 
2 
123 W.. 1121 
cs 1123 Y.. eee 111 
3 
M it. 2212 
| 21 


The end of a word was indicated by sigualing motion 
3, the front or third motion; the end of a sentence 
was indicated by 33, two front motions; the end of a 
message by 333. There were also certain arbitrary ar- 
rangewents of flag motions representing short and fre- 


|quently used messages incident to the service, as 


FIRST POSITION. 
* Wait a moment,” and so on, and for other signaling 
purposes. 


In signaling, the flag was first waved from side to 
side until the attention of the station tu be signaled to 


was attracted. Then the signalman held his flag up- 
right, and the signal officer began to the message 


to be signaled, by words if the signalman were expert, 
oe letters or motions. The wotions are shown 
iw: 


FIRST MOTION—1. 


It should be understood that when the sending of a 
letter has been begun, the movement of the flag must 
be continued without pause untilall the motions neces- 
sary to indicate the letter have been made. When the 
flag stops in the vertical position it indicates that the 
letter is completed. Thus, to signal I, which is indi- 
cated by 1, that is, by one first motion, the flag is 
waved once to the right and then back to the first 
position and held there. 


SECOND MOTION—2. 


To make O, which is indicated by 21, the flag is 
waved once to the left and once to the right, and then 
to the upright position, without any pause from start 
to finish. 


2-1, 21. 


To wake P, 1212, the flag was waved right, left, right. 
left, and back to vertical, all without a panse. D, 222. 
was made by three left motions following each other 
without pause until, after the third motion, the flag 
was held upright and at rest, indicating the end of the 
letter. A pause of one or two seconds was made be- 
tween letters. Take, for example, the word “the.” 
To make ¢t, which was indicated by 2, the flag was 
waved once to the left and then brought back to verti- 
eal and held there for a moment. To make A, which 
was indicated by 122, the flag was waved once to the 


1-2-1-2, 1012. 


right and then over to the left, up to the vertical ana 
down to the left again, and up to vertical and stop, 
all the wovements from the beginning of the letter un- 
til the finishing of it having been without pause. Then, 
after holding the flag at the vertical position for one or 
two seconds, the sending of ¢, 12, was begun. Wave to 
the right once, then clear over to the left once, and 
then back to the vertical position and stop. Then, 
finally, the front motion, 3, was made to indicate the 
end of a word, and the sending of the next word was 


t will be apparent that by this plan of signaling 


4 
Ay 
q 
FLYING TORCH AND FOOT TORCE. 
N\A 
- 
— a 
% 
| 


12482 


SCIENTIFIC AMERICAN SUPPLEMENT, No. 781. 


DecemBer 20, 1890. 


wessages could be sent by a great variety of means of planets revolving around the stars, for modern studies | strange com 


communication. Within short distances a man could 
signal by waving a handkerchief, or by making wmo- 
tions with his arms or with a stick, or at night by mo- 
tions with a lantern ora firebrand. Messages may be 
communicated by winking the eyes or by tapping the 
feet. Itisan eid hers, butone that keeps well, that 
of the two signalmen or telegraph operators who, at a 
hotel table, sat near another man who was accom 

panied by a very pretty young lady. Gently tapping 
the handle of his knife on the table, one of the shnal- 
men said to his companion, * Goodness, what a pretty 
girl this ia next to me.” They quickly discovered that 
the other wan understood signaling, too, for he prompt- 
ly ticked out with his knife: ** You are right, boys, bat 
this lady is my wife.” Thereupon all signaling ceased. 

(To be continued.) 


FLOODS IN AUSTRALIA. 


THOUGH drought is sometimes the worst disaster on 
Australian sheep runs and cattle runs, occasional de 
structive floods, in certain localities, may imperil a 
large amount of pastoral property. We are furnished 
with an illustration of the energetic measures taken 
by Mr. J. 8. Gordon, manager of the Brewon station, 
near Walgett, by which many thousands of sheep and 
bullocks were saved, daring the floods of last April, in 
New South Wales. He rapidly constructed a dam 
around the homestead, and gathered nearly the whole 
of the live stock within its protection. When the 
inundation was at its height, the nearest dry land was 


of the sun bave completely apset Herschel's idea that | 
the heat and light of the solar orb cowe to us from an | 


lenvelope of flery clouds surrounding a cool and habit- | 


able globe. It is not easy to resist the simple argument 
from analogy in favor of the existence of sach planets, 
especialiy if we admit that the same laws of develop- 
ment which produced our solar system are in operation 
throughout space. Recent discoveries of spiral nebula, 
closely resembling in aspect some of the stages of exist- 
ence through which the sun’s system must once have 
passed if the nebular hypothesis is well founded, 
ereatly strengthen this view of the case. The phe 
nomena of double and maltiple stars not only furnish 
evidence of the extension of the law of gravitation to 
other systems, but demonstrate the existence of stellar 
asserublages whose mwewmwbers sustain to one another 
relations similar to those which bind our planets to the | 
sun 

Still there has been hitherto no discovery of any 
body that could properly be called a planet revolving | 
around any of the stars. The well known double stars 
are simply pairs of suns, each shedding its light and 
heat apon the other, while both revolve around their | 
common center of gravity. In the case of triple stars 
we find something closely analogous to the phenomena 
presented by the sun, the earth, and the moon. The 
moon revolves around the earth, and the earth, carry- | 
ing the moon with it, revolves around the sun. Just | 
so in a triple star system we behold one star revolving 
around another, and the two together revolving around 
a third. The resembiance goes even further, for the | 


ion, or satellite, is $40,000 miles, being 
20,000 wiles than the sun’s. But the density of 
these hage bodies is singularly slight, so that their 
eombined mass is only two-thirds as great as that of 
the sun. From this it is easy to see that the dark 
member of the system, the planet if we may so call it, 
is more than a million times as large as the earth, and 
about 50,000 times as heavy. There is one cousidera- 
tion, independent of its slight density, which would 
seem to dispose of the possibility that this strange 
planetary consort of Algol can harbor living beings. 
If we assume that Algol's radiative energy equals the 
suns, then it must overwhelm its attendant orb with a 
sxush of heat 900 times as intense as the solar heat that 
is poured upon the earth. This results from the fact 
that the distance of the dark companion from Algol is 
only about one-thirtieth of the earth's distance from 
the sun, while the intensity of light and heat varies in- 
versely as the square of the distance. 

Another star that has a close companion which, al- 
though itself invisible, reveals its presence by the ef- 
fects of its attraction upon its brilliant neighbor, is 
Spica, the leader of the conste!lation Virgo, and one of 
the most beautiful stars in the heavens. Here there is 
no such eclipsing of the light of Spica by the dark at- 
tepdant as occurs with Algol, and the data thus far 
obtained are far less complete than those of the last 
nawed star. It would seem, however, that in this in- 
stance also the planet, if planet it be, is of enormous 
dimensions and revolves very close to its primary, the 
distance being estimated at from 3,000,000 to 6,000,000 
wiles. Rigel, the splendid twinkler in the left foot of 


FLOODS AT THE BREWON STATION, NEW SOUTH WALES, WITH DAM ERECTED TO SAVE CATTLE AND SHEEP. 


twelve miles distant. Only twenty head of cattle and | smallest star of the three revolves around the second 


under 250 sheep were lost. Walgett isatown in the 


sheep country of the Salt Bush, on the upper Darling | 


River, about 470 miles northwest from Sydney. The 
Brewon station, at which the dam was constructed 
and the stock were saved, ix a portion of the large sta- 
tion belonging to Messrs. Mackay Brothers. It is sur- 
rounded by the Castlereagh, Macquarie and Barwon 
Rivers, the last mentioned river being the most con- 
siderable affluent of the Darling. In the Anstralasian 
there isa particular account of this affair.—J//ustrated 
London News. 


IS THERE LIFE AMONG THE STARS? 


Onk of the most fascinating questions that astro- 
nowieal discoveries have ever raised is whether planets 
revolve in the light of all or any of the millions of stars 
geattered through space. It has been demonstrated 
that many, and probably most, of the stars are suns 
greater by far than our sun as givers of both light and 
heat. Mr. Lockyer’s speculations as to the meteoritic 
origin of the celestial bodies may lead us to think that 
many of the stars are, as yet, merely clouds of meteors 
and not truly solar bodies, but this does not alter the 
fact that their luminosity exceeds the sun's, or that po 
matter what their present condition may be, they will 
ultimately reach a stage of development closely resem- 
bling that of the sun. If the stars are meteor born, so 
isthe sun. And if the great majority of the stars are 
as yet only condensing swarms of teteors, then we are 
led to the most interesting conclusion that the universe 
taken asa whole is in its infancy rather than its ado- 
leseence, much less its dotage. 

It is common to hear people speak of the possibility 
of the stars being inhabited. This can only be grant 
upon the supposition that the inhabitants dwell on 


' tial solution of the question of the existence of planets 


in size, and that in its turn around the largest. Another 
step, however, and the analogy breaks down, for the 
earth and the moon are opaque bodies simply reflecting 
the licht of the sun, while all the members of a triple 
star system are solar orbs. Moreover, the earth and 
the moou are practically almost infinitesimal in magni- 
tude as compared with the sun, while the smailer stars 
in the triple systems are comparatively large bodies. 
In the matter of distance, too, there is a wide differ- 
ence, the components of multiple stellar systems being 
generally separated from one another by far greater 
distances than that of the earth from the sun. 

But some recent discoveries are calculated to awaken 
the hope that we shall eventually obtain at least a par- 


in the sidereal systems, The spectroscope, which has 
achieved so many wonderful things for the astronomers, 
has again proved their friend in this case, and, aided 
by photography, has detected the existence of double 
stars so close that po telescope could possibly separate 
them to the eve. More than that, some of the stellar 
doubles thas discovered consist of a luminous star and 
a non-luminous one. We have but to adopt a differ- 
ent phraseology, suggested by analogy, and these 
strange couples are presented to our minds as sun and 
planet. 

Perhaps the most remarkable of these interesting 
doubles is the celebrated star Algol, the periodic varia- 
tions of whose light have been known and watched 
for centuries. Prof. Vogel's spectroscopic investiga- | 
tions indicate that there is a dark body revolving 
around the star in a period of less than three days, and | 
ata distance of about 3.250.000 miles. According to 
computations based upon the data obtained by Vogel, 
the diameter of Algol is 1,116,000 miles, or 256,000 miles 


| greater than that of our sun, while the diameter of its 


Orion, has also given indications that it has a close and 
invisible satellite of as yet unknown dimensions. It 
has long been known that Procyon, another first mag- 
nitude star, has an invisible companion, and with the 
new wethods of research something may be learned of 
its size and distance. Wedo not here refer to the re- 
cent discoveries concerning Mizar in Ursa Major, and 
Beta Aurige, because the companions of those stars, 
situated at distances of 140.000.000 miles and 8,000,000 
miles respectively, are luminous bodies, and conse- 
quently cannot resewble planets in their present phy- 
sical condition, although the doctrine of celestial evo- 
lution teaches that eventually they may pass from the 
solar into the planetary state by the exhaustion of 
their radiations. 

It will be noticed that in every case the dark bodies 
diseovered among the stars, which, by a stretch of the 
imagination, may be likened to planets, are of great 
magnitude as compared with the planets of our solar 
system. This may not be as serious an objection to 
their habitability as their nearness to their primaries 
is, and yet, according to our terrestrial experience, a 
globe 50,000 times as heavy as the earth and a hundred 
times as great in diameter would make a strange abode. 
On such a globe an average son of Adam would weigh 
not less than 700 or 800 pounds, unless his dimensions 
were proportioned to the intensity of gravity, in which 
ease he would be only between a foot and fifteen inches 
tall. It is more agreeable, however, to suppose that 
some unthought of peculiarity in organization, such as 
the slight density of the planet readily suggests, would 
enable the man to be at the same time imposing in 
stature and graceful and agile in movement, for the 
imagination finds something repugnant in the idea of 
a race of lively pygmies constituting the population of 
a planet of the most wajestic proportions. 

At no time in its history has the outlook for astro- 
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nowical diseovery been more prowising than it is at 
present so that one ean hardly be too sanguine in ex- 
ting that these recent advances, which have partial- 
y lifted the veil from the inner mysteries of the starry 
systems, are but prelades to still more interesting dis- 
eoveries which way reveal the existence of unmistaka- 
bie planets rejoicing in the light and smiling with life 
as our earth rejoices and smiles.— New York Sun. 
BUFF COCHINS. 

Our illustration is that of Matchless, a superb buff 
Cochin cock, the property of Mrs. Seriven, 
the lady who had the two buff Cochin cocks at the 
New York show last winter, which were sold at $150. 
The London Stock Keeper has published an illustration 
of this splendid bird, with an account of his success in 
the show room. We reproduce the cut in this issue to 
show our readers the type and excessive feathering 
which has been for several years so very popular in 

land, notwithstanding the protests from American 
and Australian Cochin fanciers. 

Matchless was hatched late in 1887, his grandsire be- 
ing the celebrated Lord Watford, about which bird 
there was a great deal of correspondence. To give 


some idea of his size and massive appearance, we may | 


state that his height is two feet, that the width from 
toe feather to toe feather is eighteen inches, and that 
his weight when fifteen anda half months old was 
nearly twelve pounds. His color and shape are excel- 
lent, and he is as active and sprightly as a cockerel. 
He has only been exhibited at five shows, with the fol- 
lowing results: First at Huddersfield, uuder Mr. Bel- 
don ; first at Palace, under Mr. Dixon, first aud cup 

irmi for the best cock or cockerel in the 


| 


MRS. SCRIVEN’S BI 


show, by Mr. Comyns ; first and cup at Manchester, by 
Mr. W. Birch; and first and cup at Southport as the 
best Cochin in the show, under Mr. Nichols. 

English fanciers have been very enthusiastie in 
bringing the buff Cochin to its present massiveness 
and beautiful color. The buff is one of the oldest va- 
rieties of the Cochin family. The Queen of England's 
first importation, though of a different type from the 
present bred buffs, and being also clean shanked or 
very sparsely feathered, were in the main reddish boff 
The importatious of Messrs. Sturgeon & Moody were 
buff, from which birds they raised some grand speci- 
mens. English fanciers being free from any disturbing 
influence, were first to pursue a steady and direct line 
of breeding to color and type, bringing order and uni- 
formity ont of the diversified types and colors which 
came from the original importations, while the Ameri- 
ean fancier was environed and quite restrained by the 
sudden appearance and popularity of the Brahma, 
which gave every indication it would eclipse, if not 
eheck, the enthusiasin and emulative spirit manifested 
in the Cochin class. 

The importations to this country from China, how- 
ever, exceeded those to England. From 1846 to 1850, 
we had the Brown, Marsh, Forbes, Cushing, Cope, 
Palwer and Burnhain birds ; though it was some years 
later before any regular classification took place in the 
show room, still there arose sharp competition between 
the pioneer fanciers in buffs and partridges, the differ- 
ent importations showed recent crossing, though buff 
and partridge colors led, but from the stock were bred 
white, buff. gray, lemon, red, cinnamon, drab, brown, 
bronze partridge, grouse, and black birds. 

We have in this country, grand specimens of buff 
Cochins. In some respects they are superior to the 
English bred birds. The American birds are, as a rule. 
fanitiess in symmetry, and have enough of fiuff and 
leg feathering to perfect their contour. The buff is 


bred birds gives them massiveness at the expense of 
fullness of breast, and awkwardness ip breeding, sitting 
and brooding the young. Such excessive feathering 
has become hereditary, and a large per cent. of valture 
| hocks, toa development that one wight ey style 

** winged,” is the inevitable consequence. Very few of 
our leading fanciers like the English baffs on this ac- 
eount. And when they do parchase sowe to add fresh 
blood to their stock, they demand specimens which do 
not show the excessive feathering which is the pride of 
the English buff fancier. It has been proved wany 


| balanced organism. English fanciers go to extrewes 
in breeding; massiveness is a national trait, which 
zoverns their taste in breeding as well as in construc 
tion, while the American fancier’s taste is uniformity, 
type or symmetry. In color and facial points, the 
English baff is all the most fastidious fancier can wish 
for, nothing in the wake ap, except excessive feather- 
ing and excessive weight is objected to, but for useful- 

| ness either extreme is injurious to the best interests of 

| the baff Cochin. 

There is something in the buff Cochin which cow- 
mands the admiration of the non-fancier as well as the 
fancier. They are invariably massive, even in size, 
presen ne robust and hardy, active on foot for a 
large fowl, quiet, lovable and very domestic in habits 
No standard breed in the exhibition room will seore so 
evenly, no standard breed will compete so closely for 
prizes, it is no rare thing to see the fractional part of a 
point decide the award, no standard breed taxes the 
skili of the judge so critically, and no standard breed 
excels them in attractiveness in the show roow. 

It is conceded by artists of uature and natural group- 


"FF COCHIN COCK. 


ings, real connoisseurs of landseape harmony and 
beauty, that a flock of buff Cochins on a green lawn is 
one of the most harmonious and picturesque sights 
that ean be desired. The rich gold color, not the pale 
and faded buff, is ever in harmony with green, and is 
suggestive of richness, Of course the massive size of 
the buff Cochin, the abundant feathering and faultless 
type. rich red comb, face and wattles, have much to do 
with increasing their attractiveness, much more than 
in small fowls of the same color. The hens too, being 
only a few shades lighter, as graded by painters, the 
harmony is wade more conspicuous. 

From the shell, the buff is pretty and interesting. 
One can see ip its downy covering the future color. 
There is no grizzly gray, black and white, cloudy white, 
spotted, or zebra-like stripes, but downy balls of yellow 
fleece or worsted, with a sleek, neat head and two 
beaded eyes, so mild, innocent and confiding. Their 
looks do not belie them, for they have not the wild- 
ness, mischief making, or the low, cunning ways of 
some small breeds. The buffs are not first-class layers, 
bat otherwise they are well worthy of a more extend- 
ed cultivation.—Poultry Monthly. 


THE MOST VOLATILE CONSTITUENTS OF 
COAL TAR. 


In their investigations of the most volatile portions 
of coal tar, authors have hitherto employed the run- 
nings obtained by the distillation of benzene hydrocar- 
bons which have n subjected toa preliminary treat- 
ment with acids and alkalies. On this account a num- 
ber of substances present in the ernde material have 
escaped identification, owing to their removal by this 
treatment, while new bodies formed by the action of 
acids and alkalies have been isolated which could not 
be detected in the raw material, and it is undoubtedly 


the ideal and true type of the Cochin as universally 


owing to this conflicting statements 


eonceded, but the excessive feathering of the English | have been published regarding the presence or absence 


| of anumber of sabstances in the most volatile portions 

of coal tar. The author therefore thought it desira- 
| ble to employ unrefined benzene hydrocarbons for the 

parpose of this investigation, special attention being 
| also given to the quantitative determination of the 
} more important constituents by simple and accurate 
;}methods. At first the portion of English 90 per cent. 

benzene boiling between 30° and 80° was used, of which 
jabout 1°5 per cent. was obtained. Su uently the 
| fractions boiling between 50°-60° and 60°-70° were cho- 
| sen, the necessary material being obtained from Haas- 


England, | times that excessive feathering is detrimental to a well | sermann, of the Griesshein. Chemical Works, and the 


|fractions being marked L 1 and L 2 respectively. 
| They form coloriess mobile strongly refractive li- 
| quids (assuming a yellow color on standing), and pos- 
sess a disagreeable penetrating odor which causes 
headache and slight giddiness after prolonged inhala- 
tion. The taste is caustic. Bine litmus paper is turned 
red. They burn with a luminous swoky flame which 
gives off a disagreeable odor. All attewpts to isolate 
|the different constituents by fractioual distillation 
| were unsnecessful ; thus the fraction L 1, which gave 
| about 66 per cent. between 50° and 60°, to boil 
;at 40°, and left a considerable residue boiling above 
60°, and although after several fractionations it was 
possible to gradually concentrate the carbon disulphide 
in the portion boiling below 50°, the results were by no 
means satisfactory, as this end could only be achieved 
at the expense of the higher boiling portion. It would, 
in fact, seem asif it were not merely some peculiar 
|property brought about by the process of fractional 
distillation which gives rise to this anomaly, but as if 
| during the distillation the mixture suffered decom posi- 
tion, forming new substances which considerably influ- 
ence the boiling point. The anthor therefore tried 
the following methods: He attempted to remove by 
some weans the bodies known to be present and then 
searched for new substances, and in the second series 
of experiments he made a number of tests to detect the 
presence or absence of certain hydrocarbon series by 
weans of well-known group reagents. 

1. Carbon d'sulphide was first obtained by Vincent 
and Delachanal from the low boiling portions of unre 
fined benzene. Its presence completely masks the re- 
sults obtained by fractional distillation, and as acids 
and alkalies fail to rewove it, commercial benzenes are 
almost invariably contaminated therewith. For the 
quantitative determination, Hofmann’s process was 
tried. This is based on the formation of a well erys- 
tallized red additive compound when carbon disul- 
vhide is brought in contact with triethylphosphine. 

he author used pure carbon disulphide boiling at 468°, 
but failed to obtain satisfactory results, although he is 
unable to explain the cause of this. The numbers 
were invariably too low. He theu tried the xanthiec acid 
reaction. For this purpose, a measured quantity of 
earbon disulphide or liquid containing the latter is 
added gradually to an alcoholic solution of potash, 
when potassium xanthate is formed. The amount of 
the latter is then estimated as cupric xanthate, by 
adding a decinormal solution of cuprie sulphate until 
there is a slight excess of the copper salt, which is ascer- 
tained by a drop of the solution from time to 
time on a double filter paper, and testing the liquid on 
the lower paper with potassium ferrocyanide. One 
c. ¢. of the copper solution is equal to 0°0152 gramme 
of CS,. The method gives good results. The follow- 
ing nambers are obtained : 


Per cent. CS,. 
Fraction boiling between 30° and 80°... .. 57°30 
Fraction L1.... ..... 


The amount of potassium xanthate may also be es- 
timated by means of astandard iodine solution. The 
author, however, found that with pure carbon disul- 
phide, the results were about 2°5 per cent. too low. In 
order to remove the carbon disulphide, the following 
method was adopted: From 1,000 to 1,200 grammes of 
tirst rannings are — in a flask and treated with 
from 5 to 6 times the weight of alcohol, the flask and 
contents being kept in a cooling mixture to prevent 
loss by evaporation. A constant stream of dry ammo- 
nia is then introduced through a wide glass tube, until 
the separation of solid xanthate is complete, when the 
mixture is filtered rapidly through a cotton filter, the 
filtrate being collected in a separating funnel. The 
‘lower layer contains the alcohol, some water and a 
/small amount of hydrocarbons in solution. In order 
to separate the latter, the mixture is diluted with 
water, the product thus obtained is then added tothe 
upper layer and the whole subjected to another treat- 
ment with aleohol and ammonia. It is advisable to re- 
peat this operation a third time, in order to insure the 
complete removal of all sulphur compounds. The hy- 
drocarbon liquid is then washed thoroughly with water 
and dehydrated with calcium chloride. The removal 
of carbon disulphide reduces the specific vity con- 
siderably ; thus in the case of fraction L 1 it fell from 
0°8148 to 0°7401. 

2. Nitriles and Isonitriles.—Vincent and Dalachanal 
found acetonitrile in light benzene to the extent of 50 
to 70 percent. Noetling detected the presence of an 
isonitrile, and showed that in spite of the small 
yroportion of poisonous ingredients found in the 
firet distillation from benzene, the working of light 
benzenes on a large scale way under certain conditions 
produce poisonous effects. He quoted a fatal case 
which occurred at a factory in Thann. where a work- 
man, having inhaled the vapor of isonitrile, died from 
its effects. For the quantitative estimation of nitriles 
the author used the following method: A measured 
quantity of light benzene was boiled in a flask provid- 
ed with a reflux condenser for 12 to 15 hours, with half 
its weight of concentrated hydrochloric acid. The 
brown mass thus oxidized was evaporated to dryness, 
extracted with hot water, the solution filtered off, 
again treated with hydrochloric acid, evaporated and 
extracted with water. The operation was repeated 
until the residue was colored only slightly yellow. It 
was then dissolved, treated with hydrochloric acid, 
evaporated to dryness in a tared dish, dried at 100° 
and weighed. The following results were obtained ; 


Per cent. nitrile. 
Light benzene boiling between 30° to 80°.. 7-49 
193 


3. Aldehydes and Ketongs.—From the circumstance 
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that aqueous eolatious extracted from light ben 
gene reduce ammoniacal silver solutions, the author 
concludes that aldehydes are contained in the first 
runniogs from benzene. He treated a large quantity 
of fraction L,.1 with sodiam bisulphite, bat obtained 
only about | per cent. of extract, and was, therefore, 
unable to examine the mixture of aldehydes and ke 
tones more closely. He, however, detected the pre 
sence of acetone by the characteristic odor, the for 
mation of jodoform aud the indigo reaction with 
orthoditrobenzaldehyde and sodiam hydroxide. Ac 
cording to Michael, a bright resinous substance is 
obtained on boiling aldehyde with an alcoholic solu 
tion of resorcinol aad a minute quantity of bhydroechlo 
ric acid (nee this Journal, 1884, 253). The has 
obtained a similar produet by applying the same reac- 
tion to light benzene 

4. Ethyl Aleothol he anthor has not been able to 
isolate this product from any of the fractions obtained 
by the distillation of light benzene He, however, 
obtained faint reaction of ethyl aleohol from a sam 
ple which had been in contact with water for a fort 
night, and concludes from this resalt that light ben 
zene contains an ethyl! compound which is gradually 
decomposed by water with formation of ethyl alcohol 

5. Phenols —The examination for phenols was con 
ducted in the following manner: Affer treatment 
with hydroehloric acid the lhuaht benzene was shaken 
up with dilate soda lye. The alkaline extract was 
then acidified with salphurie acid and distilled with 
steam or extracted with ether. In both cases a pro 
duet having a tarry odor was obtained, bat the quan 
tity was too small to admit of further investigation 

6. Mereaptans. —To detect the presence of these com 
wounds in light benzene the different fractions were 
Rented with mercuric oxide and aleohol, and in a see 
ond series of trials they were added to an aleotolic 
solution of mereuric chloride. The presence of mer 
ecaptans could not, however, be established with cer 
tainty, as only a slight tarbidity was obtained 

7. Deteetion of Bodies belonging to the Pyrol,Thio- 
phen and Furfuran Series, also of Hydrocarbons of the 
Benzene Series.—The vapor from fraction L 1 imparts 
a greenish color to pine shavings moistened with hy- 
drochiorie acid. The reaction with the phenaothra- 
quinone and with isatin and concentrated sulphuric 
acid gave no coloration, so that it may be inferred with 
certainty that no closed chain compounds of the pyrol, 
furfuran, or thiophen series are present. It is not pos- 
sible to separate aromatic hydrocarbons by treatment 
with a concentrated solution of pierie acid, although 
benzene was found in the residue obtained by frae 
tional distillation 

8 Unsaturated Compounds.—The different fractions 
from the light distillation of light benzene absorb bro 
mine very eagerly, and form additive as well as substi. 
tution compounds. The group of unsaturated com 
includes derivatives of acetylene, the author 
»naving found that ou adding ammoniacal solution of 
euprous chloride to light benzene and allowing the 
mixture to stand, a red-brown precipitate is obtained. 
—Dingl. Polyt. Jour, ; Chem. Trade 


NBURNED GASES OF GAS STOVES 


AND BURNERS.* 


I HAVE been working for some time with a view of 
determining whether the vases escaping as flue gases 
from gas stoves and different burners were poe Ay free 
rom gas capable of combustion, sach as carbon mon- 
oxide, or unburned hydrocarbons or hydrogen. I spent 
some time tn trying fo separate and determine the 
quantity of carbon monoxide present. if any, bat this 
problem was beset with so many diffleulties that for 
the moment TL abandoned it and contented myself for 
the present with determining the quantity of anburn- 
ed earbon and hydrogen in whatever forms these 
might exist For this purpose | arranged an ap- 
paratus consisting of two carefally weighed U tabes 
tilled with strong sulphuric acid, and two weighed 
U tubes filled with soda lime, through whieh the 
flue gases were first passed. These absorbed the water 
and carbon dioxide contained in the flue gasea, leaving 
the hydrocarbons (not absorbed by vitriol), hydrogen 
and carbon monoxide to pass through a red hot glass 
tube filled closely for 15 in. with oxide of copper, pre- 
pared in sift from copper wire gauze, The gases 
were then passed through stroag sulphurie acid and 
soda lime contained in previously weighed U tabes, 
and the results were caleulated on the gas measured at 
60° Fahr, and thirty in. barometric pressure, from the 
measure of gas drawn into the aspirator (treated as 
water-saturated gas), The carbon dioxide and water 
vapor absorbed in the tubes were then added on to 
make up the measure of flue gas originally employ ed 
and which was taken for the determinations. he 
coal gas employed was previously passed through large 
eylinders filled with calcium chloride to dry it before 
vou bustion, and at the same time as the experiment 
was going on, and side by side with it was estimated 
the earbon dioxide and water vapor present in the air 
itself by passing it by means of another respirator 
through strong sulphuric acid and soda lime in U 
tubes previously weighed. 

The carbon dioxide in the air itself ranged from 
0 41 to 0°66 grain per eubie foot of air, and (the water 
from 351 to 723 grains in the same volame. The 
amounts of carbon dioxide and water collected from 
the flue gases, after deducting the quantities actualiv 
present in the air, were takeu as those due to the com- 
bastion of the coal gas) The standard | employed was 
one used by Professor Roberts-Austen in his analysis 
of the flue gases from the burning of coal, and the ap- 
paratus emploved was generally similar to that also 
employed by him. The carbon and hydrogen left ue-| 
burned were measured in terms of 1,000 parts of car- 
bon, actually derived from the combustion of the gas 
in the stove or burner The total quantities of carbon 
dioxide and of water in the flue gases amounted to 
from 66 to 10° grains per cubic foot for the former 
and from 5°6 to 10% grains of the latter. in the same 
volume 

The amount of flue gas passed in each experiment 
was about one cubic foot, and although the variations 
were considerable, the weneral results were conclusive 
in spewing that the combustion of gas, wi.en burned 

* Reed by Mr. William Thomeon, RS. Ed. F.C.S., before 
Chemical Section of the British Ae@ciation 
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in gas stoves for heating purposes, is wach more in 
complete than one wight be led to suppose. 

The only burner in which the weights of the tubes 
remained constant after passing the burned gas, and 
in which the combustion was presumably complete, 
was in a paraffin oil lawp in which the flame was not 
turned to its highest point In another experiment 
with the flame tarned full on, 12°04 and 3:09 respect- 
ively of carboo and hydrogen escaped combustion per 
1,000 of carbon completely burned. 

The next nearest approach to complete combustion 
was in ao Argand burner, in which all the carbon was 
coupletely burned, bat au amount representing 0 2575 
part of hvdrogen escaped combastion per 1,000 parts 
of earbou completely barned, while in a second ex 
periment 0 115 of carbon aad 2414 of hydrogen eseap 
lng combustion were registered per 1,000 parts of car- 
bon completely burned. Then came one of Bray's or 
dinary flat flame burners, burving four cubie feet per 
hour, which gave !1'l2 of earbou and 09 hydrogen 
uuburned per 1.000 of carbon completely burned. 

Pollowing in order these results came the Welsbach 
light, ia which the was heats to whiteness a tube or 
mantel composed of a filmy thickness of the oxides of 
gireoniam and titania, the mantel being surrounded 
by a glass tube similar to that used in some paraffin oil 
lamps. In this case the unburned carbon exceeded in 
smount the unburned hydrogen, there being 15°486 of 
the former and 3°74 of the latter per 1,000 of com- 
pletely barned carbon 

Three experiments were made with a Marsh-Green- 
alls heating stove, in which three Bray's Inminous 
burners were employed. The first was made with a 
cousnmuption of 562 cubie feet of gas per hour, when 
126 and 30 parts of carbon and hydrogen respectively 
Were registered per 1.000 parts of carbon completely 
burned. 

The second experiment, with a consumption of 574 
cubie feet per hour, gave 3876 and 11°58 respectively of 
carbon and hydrogen The third experi- 
ment, With an tnereased consumption of gas (7:1 cubie 
feet per hour), gave 974 and 12°1 of carbon and hydro- 
gen respectively unburned 

['wo experiments were made with one of Mr. Thomas 
Fletcher's heating stoves, in which eight Bunsen barn- 
ers play upon sowe fancy metal work (iron coated with 
magnetic oxide). The one experiment in which the 
amount of gas passing was not measured gave 433 of 
earbon and 46 of hydrogen unburned per 1,000 of 
carbon completely burned. In the second experiment, 
where 6°81 cubie feet of gas were burned per hour, 663 
and 20-0 respectively of carbon and hydrogen unburn- 
ed were registered 

One experiment was made with one of Mr. Fletcher's 
stoves, in which twenty Bunsen burners play on 
asbestos projecting from a fireclay back, with a con- 
sumption of 8:14 eubic feet of gas, 1389 and 11°7 parts 


respectively of carbon and hydrogen per 1,000 parts of | 


completely burned carbon were found 

In a stove in which the hot gases rise to the top of a 
eylinder filled with pipes (through which cold air 
passes to be heated), and from the bottom of which 
the burned gases escape after having cooled to a con- 
siderable extent, upward of 200 parts of carbon escap- 
ed combustion per 1,000 parts of carbon completely 
burned 


CORRECTING IRREGULARITIES OF THE 
TEETH * 
By V. H. Jacksoy, M.D., D.D.S.. New York, N. Y. 


THERE have been presented to the profession by 
dental specialists from time to time new systems for 
correcting irregularities of the teeth. ach has re- 
ceived more or less attention, and sowe of them will 
continue to be of service as long as irregularities need 
correction 

Orthodontia will no doubt eventually become a 
distinet specialty of dentistry, but it is necessary at 
present for the general practitioner to be more or less 
familiar with the systems in use, in order that he may 
choose that which will be the most effective in a given 
ease and require the least outlay in construction. It 
is my purpose in this brief paper to describe and de- 
monstrate with models and apparatus some methods 
of applying removable springs without the use of a 
plate for regulating teeth, describing methods that I 
am using daily, and with which | have attained good 
results in a limited time, and in passing I desire to ex- 
press a growing confidence in the use of the removable 
spring for moving teeth Piano wire is at present the 
best spring for the purpose, although spring gold, 
silver, and German silver are often applicable, espe- 
cially if the temper is not drawn while soldering, and 
that ean be avoided in some cases by keeping the 
spring portion cool, or by using soft solder, which is 
usually preferable. 

The difficulty experienced in regulating the teeth of 
the lower arch often prompts the dentist to delay the 
operation from time to time, and more often to avoid 
even its consideration 

I have been using for a considerable length of time, 
as is known by some of the gentlemen present, metal 
spring appliances that are also applicable for the cor- 
rection of irregularities of the teeth in the lower arch, 
eases of which I shall first briefly deseribe 

Fig. | —In the model here presented it will be seen 
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| that the right inferior cuspid was much too prominent 


* Read hetore the International Medical Congress at Berlin. — Dental 
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and articulated ontside of the upper teeth, there being 
insefficient space for it in the arch 

The first molar was extracted, as it was defective, 
and a piano wire was formed to the lingual side of the 
teeth in the arch, following the line of the gum to 
the distal tooth on either side, around which the ends 
were forwed to clasp. The gum was very prominent 
just back of the wolars, and accordingly the plaster 
model on which the appliance was formed was then 
earved slightly to allow the spring to more perfectly 
clasp about the necks of the teeth. 

A second spring wire was then formed to join the 
one described, and pass just in front of the second 
molar through the space wade by the extraction of 
the first molar, and extend forward, terminating 
in a curve on the anterior surface of the prominent 
cuspid. 

The two spring wires were then joined with soft 
solder, having first wound the part forming the joint 
with small copper wire. The whole appliance can, if 
desired, be plated by immersion in melted tin. 

The pressure of the spring was regulated by bending 
it toward or from the main wire, and by eurving the 
end. The tension was such as to draw the cuspid and 
and bicuspids backward, aod move the cuspid into 


| proper line within a month's time. 


A variety of methods have been adopted to keep 


| this form of appliance from pressing on the gam and 


| 


slipping off from the teeth. Some of these have been 
published. 

The principal forms were wire points soldered to the 
main wire and reaching into the spaces between the 
teeth to keep the appliance from slipping off and a 
similar wire extended on to the grinding surface, 
usually at the junction of two teeth, to keep the 
fixture from pressing on the gum. 

This system bas proved to be, for a certain class of 
cases. the wost rapid in woving the teeth, and of the 
least inconvenience to the patient and operator of any 
yet used, 

The inner bar can be stiffened at any place desired 
by winding with binding wire, and flowing over it tin 
or soft solder, or an extra wire can be added in a 
similar wanver at any stage of the operation. 

A spring can extend from the wain wire to either 
side of the arch to move teeth out into line, or to the 
labial side of the arch to force prominent teeth back 
to a proper position, or be adapted to rotate one or 
more incisors by pressing them against the main 
wire. 

Fig. 2.—The arch can be easily expanded in many 
Cases with a similar spring appliance. When used for 


that purpose, the principal or foundation spring can 
be arranged either on the inside or outside of the arch, 


las it is found best suited to the individual case, al- 


though it should in most cases have a smal! loop form- 
ed in the wire at the median line of the arch. 

This point I referred to in a previous paver in the 
Dental Cosmos, vol. xxix, p. 373, deseribing a method 
of spreading the anterior part of the lower arch with 
a plate without covering the teeth. The same wire 
should extend back along the line of the necks of the 
teeth and clasp around the last one in the arch, and 
eontinue forward usually to the mesial side of the first 
bienspid, and there extend over the grinding surface 
and be soldered to the original wire, which will keep 
the appliance from pressing on the gun, and also clasp 
the teeth firmly 

The opening of the median line loop from time to 
time will spread the bicuspid portion of the arch. The 
incisors can often at the sawe time be moved outward 
into line by the foundation spring, by opening the 
loop and shaping the spring to press against them. 
For this purpose the spring should not be too stiff. 

One or more additional lcops of wire may pass over 
the grinding surface at the junction of two teeth and 
be united to those on either side, if the appliance is 
not otherwise well retained. 

This device for attaching apparatus to the teeth I 
have termed a‘'erib.” a more minute description of 
which will be given farther on. 

Fig. 3.-An effectual method of drawing too prominent 
or overcrowded lower teeth into proper line (as well as 


those of the upper arch) where a bicuspid has been re- 
moved on either side, leaving a space, is to arrange a 
spring wire on the lingual side of the teeth in the line 
they should assume when regulated. The wire should 
extend back, following the outline of the gum, and 
again forward on the labial side, forming a crib as de- 
scribed, except that the ends should be left free to form 
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springs which extend forward on the labial side of the | 


teeth, beyond the median line, thus passing each | ly forward the portion of the crib in front of the) teeth were articulated measured about three-fourths: 


other. 

By the inward pressure of the springs the teeth are 
foreed against the main wire and thus drawn into 
proper line. It is remarkable that the pinching pres-| 
sure exerted on the teeth eumbraced between the inner 
and outer spring wires squeezes the teeth also to the 
right and left as if they were being directly pushed 
back ward along the curved inciosure of the crib, which 
thus simultaneously compels and controls the move 
ments of the teeth in the desire! directions 

If the front teeth are not prominent enough, as seen 
in Pig. 4. the appliance should be wade the same as 


the one last described. except that the main wire 
should be arranged on the labial side of the teeth and 
the springs on the lingual side, to press the teeth out 
into the circle made by the main wire in front of 
them. 

Fig. 5.—A “erib”™ for one side of the arch, witha 
spring wire passing across to the opposite side, provid- 
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ed with a partial clasp fitted to the tooth to be moved 
and soldered to the wire end, is efficient in some cases 
for pressing into line a cuspid or other tooth that is in- 
side of the arch. 

A similar crib can also be arranged on either side of 
the arch and the two be joined by a small spring wire, 
to which can be attached a T piece to draw back pro- 
minent incisors, as in the V shaped arch, and at the 
same time spread the anterior part of the arch by hav- 
ing the spring press against the lingual side of the 
teeth that are to be moved out ward. 

I now present the model of the teeth of a lady 
thirty-six vears old, all of whose apper front teeth 
closed inside the lower ones. 

It will be seen that one lateral incisor and bieuspid 
and three molars are missing, some of them having 
been extracted years ago with the hope of correcting 
the irregularity. But the teeth had crowded together 
and the articulation became so changed as to give an 
unpleasant expression to the features. Besides this, 
the labia! surfaces of the superior incisors were becom- 
ing worn. 

The second model was made from an iwpression 
taken while the apparatus was in the mouth, and 
— the method adopted for forcing the teeth for 
ward. 

The difficulty that is often experienced of moving 
nearly all of the oral teeth in one direction was very 
marked in this case, as will be seen by the models 

A erib was made for each side of the arch, to encircle 
all of the teeth back of the incisors ; a slight separa- 
tion was made by wedging ip front of the cuspids, and 
a round iridio-platinum wire was flattened to pass into 
the space on either side, and extended back, following 
the line of the gum and surrounding the cuspid, bictis- 
pids, and molars. This was supported and made to more 
firmly clasp the teeth by making cross bars to connect 
the two sides of the crib by passing over the articulat- 
ing surface at the junction of the teeth, serving also to! 
keep the crib from pressing on the gum 

There was a loop soldered to the crib wire opposite 
the palatal surface cf the first molar on each side of the 


|respective labial and lingual sides o 


The incisors were moved rapidly, and when sufficient. the labial surface of the right inferior cuspid when the 


cuspids was removed, and a piece of piano wire was/| of an inch (Pig. 9). 
soldered to the original spring wire, which extended to 

the distal sides of the cuspids, by the application of 

which they also were moved forward. Another spring 

was then attached by solder to the original one, as be- 

fore, to move the bicuspids forward, and at the same | 
time one of the cuspids was prepared to be rotated by) 
placing on it a collar, with a eylinder soldered to its 

palatal surface, to bold a spring which extended to the | 
opposite side of the areh and hooked into the loop in| 
the erib 

Fig. 7.—A cuspid or other tooth that is inside and a 

central or lateral outside of the line of the normal arch | 
way at the same time be forced into line by construact- 

ing a crib for the back teeth on the same side of the 

arch as the teeth to be regulated, and from this crib) 
extending forward the ends of the pre wire to the 


The superior maxilla was not, however, well develop- 


are to be moved. to assist in improving the outline of the features. 


A split plate (Fig. 10) was made as deseribed by Dr. 
10. 


Fic. 8. 


Fig. 8 shows an appliance on a model for rotating a 
tooth. It is wade like a crib, with the main wire fol-, 
lowing the outline of the gum as before deseribed, and | 
the ends left free to act as a spring on the labial and 
lingual surface of the tooth to be rotated, on which is 
placed a collar having slight depressions or sockets to 
receive the ends of the springs, which are curved to 
proper form to cause pressure in the desired direction, 


W. H. Coffin. of England, except that it did not cover 


the teeth which od. and the incisors needed to be wade more prominent | 


and conform to the surface of the gums. The appli- 
ance is easily made, can be used for any tooth, and 
does rapid work. The wide range of the action of these 
arws is peculiarly noticeable, for by them every con 
| ceivable direction may be given to the tooth according 
| as one, or the other, or both of the arms shall be ad 
| justably bent for action. 

In uniting piano wires to form the crib, the joints are 
strengthened by first drawing the temper of the end of 
the wire, and flattening it very thin with the hammer, 


again drawing the temper and bending it around the | 


main wire beforesoldering. If great strength is needed 
very thin copper wire should be wound about the joint 
before soldering. It is always well to make the parts 
bright and tin them before uniting, if soft solder is to 
be used. Use at all times a very weak solution of mu- 
riate of zine, and preferably employ the soldering iron. 
Collars are indispensable in many cases for holding the 
}ends of the spring in position on the teeth. 


For the ordinary case a lug may project from the | 


collar, but for special rotating purposes a socket is 
made, usually by soldering to the collar a loop of smal! 


platinum wire in suitable position to receive the end 


of the rotating spring. 

If the crib is not weil retained by the devices previous 
ly described, a separation should be made by wedging, 
to allow a cross wire to pass between the teeth to con 
nect the sides of the crib, or a spring can cxtend from 
the crib to clasp a tooth in the same maauer as for re- 


arch, into which loop was hooked the end of a piano 
wire formed like the letter 8S, and extended forward, 
passing just Sack of and following the curve of the in- 
cisor-. here were placed on the incisors gold collars 
with ine soldered on their palatal surfaces, to hold 
that portion of the spring in position. 


Fic. 6. 


Fig. 6 shows the device in place on the four incisors 


taining a plate, or collars with slight ridges on their 
surfaces can be used ax previously described. 

I now present models and apparatus illustrating a 
procedure that proved efficient in correcting the posi- 


in another completed case of the same character. os of the teeth in both the upper and lower maxilla 


Pressure was made as needed, by straightening the 
8 loops of the spring wire a little at a time. 


for a patient twenty-two years of age. The distance 
from lingual surface of the right superior lateral to 


the teeth or open the bite. It was strongly retained 
by two wire clasps extending from either side to clasp 
a bicuspid and molar. The plate was divided laterally, 
leaving the anterior part sufficiently large to cover the 
intermaxillary portion of the process for the purpose 
of forcing it forward with the teeth. Collars of gold, 


| with lags on their lingual surfaces, were placed on the 


incisors, and firmly retained the anterior part of the 
plate. 

When the incisors were moved as far forward as prac- 
tieable (Pig. 11, which shows the case after six months), 


Fic. 11. 


the appliance shown in Fig. 12 was made and adjusted, 


as seen in Fig. 13. 
This metal appliance was made of brass to cover the 


chin. and provided with two perpendicular tubes 
soldered on the outer surface, and corresponding in 
position with the corners of the wouth. A crib was 
made of German silver wire, for the lower incisors and 
bicuspids, with the main wire on the labial surface and 
extending back. following the outline of the gum, to 
surround the bicuspids, with the wire ends left long to 
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act as springs on the lingual sarface of the incisors. | will speak for itself, bot its first speech will be in a some-| 


tT = 


The crossbars to counect the sides of the crib extended | what weak toue, for hard propagation will keep down | 


over the grinding surface at the junction of the biews | the initial vigor, and we shali not see it in perfection | Scientific American Supplement 


pids on either side. The inferior first molars were at 
the outset palpless, and were subsequently extracted 
Wire posts were soldered to the main wire, and curved 
im suitable form to allow room for the action of the 
lower lip and to enter the tubes in the chin appliance 
at the proper angle. Two German silver wires were 
_— to the lower part of the chin apparatus, with 

e ends projecting upward and backward sufficiently 


votilit bas beeome established in the country. But 
,then—well, we will waitaud see what then; for the 
present here is the portrait of the candidate, and fora 
season at least it will be at the head of the poil. 


TRICYCLE COACHES. 
| THE coming introduction of tricycle coaches on the 


PUBLISHED WEEKLY. 
Terms of Subscription, $5 a year. 


Sent by mail, postage prepaid, to subscribers in any 
part of the United States or Canada. Six dollars a 


far and diverging until they were about one aud one- | streets has met with the hearty approval of a long | year, sent, prepaid, to any foreign country. 


FIG. 12 


half inches apart. The ends were then bent at sharp 


angles aud united with solder. A metal button was) 


soldered to each of these angles for the attachment of 
rubber bands, to exert the traction on the appliance. 
It is obvious that properly directed traction on the 
chin piece would force the crib back ward, carrying all 
the inclosed lower incisors, cuspids, and bicuspids to 
ward the second molars, which were finally almost 
touched by the bicuspids. 


It will be noticed that the arch of the inferior oral 


teeth was maintained by the crib while in transit, anc 
that the molars were in nowise disturbed. There is 
great advantage in having the wire portion pivoted to 
the appliance, as it acts like a whifMletree, and thus the 
appliance is not drawn sideways at each change of the 
tension, The part passing over the head was made of 
strong cord network, with a border of silk ribbon 
about one inch wide, to which were attached two nop 
elastic suspenders with buckles on either side. The 
buckles were provided with wire hooks, which were 
concealed by a flat piece of metal to receive the rubber 
bands. 

The resulting improvement in the relations of the 
teeth is shown in Fig. 14 the impression for which il- 


lustration was taken six months after the applica 
tion cf the chin and crib apparatus.—Th> ental 
Cosmos. 


NEW VELVET PILE CRYSANTHEMUM 


Ir was our privilege last year to present the first 
autheutic figure of the novelty of the season, Mrs 
Alpheus Hardy, and again we have the same good tor- 
tune, the figure subjoined being a Lifelike representa 


NEW VELVET PILE CHRYSANTHEMUM, 
LOUIS BORHMER. 


Color silvery pink, under sides of florets clothed with 
silvery hairs 


tion of a typical flower. It isa matter of much inter- 
eat that this, like its predecessor of the velvet pile cha- 
racter, comes from America, being sent oat by Mesars. 
Peter Hen:ierson & Co. of New York, who made it 
known at the autumnal showsin the States last year, 
winning thereby golden honors. Very shortly the flower 


suffering public, whose hopes are now raised that the 
conveyances will be sowe relief from the present slow- 
going street cars. The promoters of the new enterprise 
have been running a sample of the new coaches for 
several weeks, with a view to testing its adaptation to 
their requirements. The coaches which are to be used 
here, however, will be twice the size of that, carrying 
sixteen passengers, while that carries bat eight.— Dr 
troit Free Press 
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